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The Romance of W^ild Flowers. A 

C^oinpanion to the British Flora. By Edward Step, 
F.L.S., author of ‘‘Favourite Flowers of Garden and 
Greenhouse,’* “ Wayside and Woodland Blossoms,” &c. 
In crown 8vo, cloth gilt, gilt top, price 6s. 

This volume (No. i) contains upwards of 200 
Original Illustrations by M. E. Step, T. Carreras, and 
the Author, of which 32 are full-page plates, finely 
printed in tints from photographs taken from Nature 
expressly for the work. 

IjOvc of the country, which steadily grows upon our 
ever-increasing town populations since they have taken to 
cycling, is largely mi.xcd up with an interest in the animal 
and vegetable life of moorland, wood, and seashore. To 
aid in the identification of these creatures there are 
numerous admirable Floras and Text-books, which give 
the structural details with brevity and technical precision. 
Unfortunately, such literature only encourages the 
enthusiast, whilst it repels all others. 

The Library of Natural History Romance is projected, 
not for the enthusiastic specialist, but for the others — the 
readers who do not want to be told that a certain organ 
or creature is of such a shape, but Tvhv it is so formed. 
Structure will be indicated plainly, but the reason for that 
structure and its relation to the creature’s habits and mode 
of life will be brought out strongly. The volumes will 
really aim at imparting the most interesting facts of Natural 
^distoryin the most interesting manner, to which end the 
pencil and the camera will be freely used to assist the pen. 

** No one.* is licttfr qualifiotl to write a popul.ar lujok on the British flora 
Ilian Mr. Kdw.irtl Step. He is tin; guide, counsellor, aiul irieiid of every 
^u-ld clul>, and his knowledge, g.tined as it is from Nature herself rather than 
from the lihrary the class-room, is placed before the unscientific reader in 
just such a form as he or she can easily comprehend. Print, illustrations, and 
text are alike excellent, and this library should appeal to every lover of the 
country” — I\tlt Aliill (Jaze t/e. 
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The wild feower^ 

W^ayside and "Woodland Blossoms. 

First and Second Scries. Pocket Guides to the Bn*itish 
Wild Flowers for the Country Rambler. By Bdward 
Step, author of Favourite Flowers of Garden and 
Greenhouse,** &c. In pocket-book form, size 6^ by 
4^ ins., in neat art linen gilt, limp binding, round 
corners, price ys- 6d. each ; or in best French morocco 
tuck, gilt edges, with expanding Pocket for Notes, 
Specimens, &c., price los. 6d. each. 

The purpose of these volumes is to assist a very large 
and increasing class of persons who possess a strong love 
of flowers, but to whom the ordinary “ Floras ** are as 
books written in an unknown tongue. The author’s aim 
has been to write a work that, whilst it satisfied the 
rambler who merely wishes to identify the flowers of his 
path, might also serve as a stepping-stone to the “Floras*’ 
of Hooker, Bentham, and Boswell-Symc. 

Each volume contains over izo coloured plates, por- 
traying about 1 56 species, drawn direct from nature ; among 
them representatives of all the best-known genera will be 
found. There are also several black and white plates, and 
upwards of 400 species arc clearly described in the text. 

Mr. Britten, writing of the First Series in Nattcre IMo/es, said — '• Mr. Step 
has condensed the best observations into a small conip.ass, and his little 
volume is greatly in advance of every previous undertaking. It will add 
very slightly to the bu^ of the most restricted arrangement of luggage, and 
forms an admirable pocket companion for the lover of wild flowers. . . . 
In it the reader will find much to learn and very little to unlearn, and we 
know of no other that can be so unreservedly recommended to the^ro in 
British Botany." • 

"This is just the little book which every true lover of that particular 
phase of natural beauty — namely, wild flowers — delights to find in his 
pocket when rambling along country lanes, 'i'he delicately-tinted illustr;^ 
tions are absolutely true to their growing counterparts." — L.iverf>ool Mercury. 

"It is an excellent book, which w'iH be welcomed alike by the more 
learned in flower lore and by the beginner who would be more fully versed 
in the evolutions of woodland and wayside life . " — Sheffield Daily Telegraph. 
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PREFACE 


T he object of tliis work is much the same as that 
wliich led to the writing of its companion volume 
The. Ttoind'nce nf Wild Fhy'ujcrs — to awaken an interest 
in, and lead to a closer study of, the creatures de- 
scribed. Shells and their makers, of course, necessi- 
tated a different kind of treatment from that accorded 
to the wild flowers ; but the author’s plan of making 
liis readers first acquainted with the outstanding 
characteristics of the prevailing types of structure 
as embodied in such familiar forms as the snail, the 
mussel, and the cuttle, will enable tliem to follow 
liim throughout the further chapters. . 

It is not pi*etendc<l that this volume will enable the 
reader to determine the* exact species of all the native 
mollusks that may come umler his notice ; but it is 
lioped he may get from it an intelligent idefi of the 
su^- kingdom so far as it is represented in these 
islands, and may be assisted in discriminating between 
most of those commonly encountered in the woods and 
lanes, by the pond and stream, or along the seashore. 
Of the seven hun<lred and fifty species of Mollusca in- 
di^nous in the British Islands and the adjacent seas, 
no less than six hundred and fifty species have been 
brieflyirdescribed in these pages. But it is not as a 
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shell - collector’s handbook that tl^e V(^umc is sent 
forth ; rather to suggest the consideration of these 
creatures as living organism^ whose diversity of 
form and structure has intimate relation to illicir 
mode of life, the persecutmn of enemies, and other 
factors in tlie struggle for existence — though some of 
us are at times too apt to regard sueli differences as 
being dictated by the nce<ls of the claswsifying 
naturalist. In accordance w^th this intentioii, so 
far as was compatible with the necessity for pi’o- 
ducing a volume of handy size, attention has been 
directed to those habits and external influences that 
may reasonably be considered to have brought about 
modifications of form and colour, protective resem- 
blances, and so forth. 

A few wor<ls may be adtled as to the system upon 
which the Genera, Families, and Orders have been 
grouped (see Appendix). In this matter I have 
mainly followed the plan adopted by the Kev. A. U. 
Cooke, M.A., in his admirable “Molluscs’" {CUtinhrUlge 
Nat'wval History, vol. iii.), which is likely to long 
remain tin? standar<l text-book. The reader who 
desires to enter upon the wider and deeper study of 
this branch of Nature will thus experience no diffi- 
culty in expanding his elementary acquaintance with 
our local fauna into a fuller knowledge of the 
Mollusca of the world. 
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HK inatei-ials for bo^yinniii^ an 
ac*(iuaiiitaiico wiili the shell- 
hearing animals lie almost at 
every back door. Shouhl tliero 
be an iiiitid\" corner oC tlie 
jXa.i'den avIum c emj)ty flo\v<‘r-pots 
ar<» sinred, a waf ei*-l mit, oi’ ohl wood is stood — thcr<i, 
wilhont searc h, ;>'oii may surcdy I’md a few C‘xamj)les of 
the; »lin<j^y and U)o comnioii Garden Snail. JNIncdi as we 
may o)>jc‘ct to the ]>rc‘St‘iiee of this Snail whei c* tliei e iirc 
c*hoie,e oi tc-nder plants, w»* shall find it a \ ery liandy 
exann^e I'l we de.^^ire to obtain knowledge resj>ectin*i; 
t.he cla^^s to ^^hieh it lu-lon^s. All the Mcjllusca, it 
is trie , do not a^rc*<* in sti-ucture with the Snail, any 
iMOie ^ nan tln \' a^ree in external appearance, but we 
may M cdl a<lo]>t it as one of the fc‘W general t;^ pes of 
sti'iieture und.er ‘licli all the species may be classed. 
A dc^sciripticjii of a specie's that is accessiblcj tc:) all, 
and fit lefist ffimiliar l>y si^ht, sliould j>rove more 
o;enei*ally aecieptfibh^ th;in an illustratioiT drawn from 
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t.Uo soa, to llio mass ot «'>rUt>ns is not always 

^ot -at -al>lo : tla ri'l'oi-e we search ’sliL^lfLly ainon^- thi‘ 
jvy hi the haclc-^nrdoii :iii<l pick iij) a nitlirr 
shahhy-Iookin^ sliell. 

'Tills is the jjortahlo licmst* wliei-eiii is the 

c^iinmon Ociivleii Snail, anti wlnai tlie shell has Ix'eii 
wasliecl contact with tlui 

ilrii»|»in^' leaves after a lieavy 
siiiniiii‘1' show«‘r, one may ,ij;et 
an it Ion of its ti-ia* cc>kniry,. It 
h;is a \*eJ It>\\'ish ^nniinl, thickly 
overlai<l with sjiots ami bamls 
o£ <hu‘k warm hi-uwn hi’okcai 
by ii*re^ulai* lines of lie-htei’ 
tint. Th<.‘ shell is |)ack(‘(l with 

a soli^l .i«‘ll\' of ^rt^enish hn(‘ 

the li\’in^ crealiiiH! that foj*nH‘<l tln^ ]iaj<l shell by 
I'xcretion fi*oin its enter surfaces, but at ]>i-esent it is 
withovit foi'in, a mere jt'lly in a jelly-monhl. 

T-<et ns j>nt this sjjeciinen into a sancm* with ii little 
tepid Avatei*, ami see wliat <*n‘ect it nill ha\'e upon 

liim. Here are jnst those conditions he likt's bt‘-st, 

warmth ami moistnre, and. he imim“<liately bee;ins 

to ('inerf^e fi*oiji his shc*ll ami assnim* a «lelinit<‘ shapt*. 
His body is clon^atecl, with a Hat base and ft i(mndi‘d 
upper side, the front emlin^- in ft sort of hcfid dis- 
tinj^nished by two }iairs of what- children desi^natti 
“ horns.” Tlu‘se t(Mjtach;s, inste.ad of having tlk'i 
character of horns, ai*e <*xc(*e<lin^l3' soft ami niobih^ 
readily shoi tened to escf»j>e injiii'\’, or even coinjiletely 
withdraAvn int(j the liead. "^I’lie lower of ^these 
appencla^e‘s arc short, and cnrve<l towards the ^lonnd ; 
the upper ones are much lon^tn’ and cari-y the (‘^"es 
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at tlioir extremities— •tliey take an \i]Avar<l <\ii'ection 

and are \va\'ffd lAckwai-tls an<l foi-wards for the 
2)iiJ*pose of i-e<!(a' \’in^ iiiJ2)re.ssioii.s. 

Tl\e. s]i<*n is siip2>orU‘<l near ih(‘ ndddlt^ of this 
e]oii^t»‘<I Ixjdy, and apjjc^ars to he ratlier small foi* 
tin* aceommodatioii of so hir^e an inmate, though wt> 
ha.vt-* m)t 3'et seen tlu* wliole of the Snail. What we 
can now S(*e extended is ^eneridly known as the foot 
— the locomotive oi*^an of the Sjjail. Within the 
shell is a ijood deal more — the ‘^A isceral liumi^ ” con- 
tainiiii;- most of the intc*i-na] or^tins. Hy a s(‘i*i(‘s <^f 
niLiseuIai* contractions the Snail ^•li<les alon^ upon the 
stjh*. oi* its hu)t, slime heine- j>oui*t‘d out for the 

necess'*ii*y luhrication of its 2)ath tluj g^listenin^ 

silvery ti*ail that often enahh^s the irate ^ardenc'r 
sw'iftly to aveii^i;<‘ the loss of his clioic(‘st seedling's. 

The mouth of tin*- creatuJH*, as will have been seen, 
is sitnat<*d just below the smalhu’ pair of t(*ntacles, 
and is boundcfl b^' lips. llehind the up2)er lip is the 
]un-n^% aic-hed, an<l i*ibbed J.-iw which bites otf and 
brtjaks «l<^wji the foo<l, wliich is then jntssed ovei* a 
ribbon-liki* tongue, set in i*t*^-ular or< liu* with thousands 
of hook-like teeth, which I'as^^ it into minute fra^- 
mciiits. It then, (»f eoiirst*, finds its way to thci cro]> 
and the stomach by wa\' of the gullet, for, in spite of 
the Email’s i«*lly- like*, st 1 uctui-eless ajDjKvarance, it can 
boast of heai t, liver, kidney, reju'odueti ve oi*^ans, and 
t*oth nervous and musculai* systt*nis. With tlu‘se 
items we have; immediate concc*rn, for in this 

volume- T dt> noi jn’o^^ose to enter deejdy into thc 
an atomy of my subjects; but there is one ^Kunt to 
whic?l» T must call attention. If we look at the; mouth 
of the shell when the Snail is i*xtended, we shall see 
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tlifit it is closely lined with tx very soft iiifitei'ifil called 
ilu' mantle. Tlie name sii^^ests that this or^an 
^n^■ests the whole bo<ly oL* tin* Sjiail when it is w itli- 
dr.aw'n into the shi^ll ; it <loes this jiiid moi’t* — llu* 
manth* is the imme(liatt‘ piYxlncer ot tlu‘ slu;!]. * 

'^riie ptjrct'lain of oin* iSnail’s sht‘11 is eom 2 )ose<l mainly 
of carbonate of lime, and a micioscopieal section 
j*eveals the fact that it is mat It* ii]) oT three distinct 
layers, each formed separat(‘.ly by ditlerent jjortions 
of the mantle. The material is obtnined fi'om the 
tissues of the plants U]>on wdiich the Snail ft‘t'<ls, ainl 
has been absorbt'd fi*om the soil b\' tht* i*<n)ts. It 
appears to be st‘j)arated from the Snail’s l)lootl as this 
circulates Ihrouoh the nuintle, w hich has the pow't‘r to 
pour it in a fluid state ui)on its outer sui’face. I>y 
exposure to the atmosjdiere the fluid lime mixed wdth 
animal matter hardens into shell. ^this animal matt(‘i* 
is conchiolin, a substance not ditferin;^ greatly from 
chitiii, of wdiich the hard parts of insects art* con- 
structed. The calcai tMjus piii*ticles appear to be ht‘ld 
together by the finimal mattei*, and the whoh^ sets 
into a hard stony formation. AVheii a pf>rtion of shell 
is .soaked in a weak acitl, the cai bonate t)f lime is <li.s- 
•solved and a very delicate gelatinous film is left. A 
similar result is obtainetl in the case of \Vh anti 
Top-shells to wdiich certain sea-anemones attach th(*m- 
selve.s. ridie base of the anemone appt*ai-s to poui* out 
some acid w^hich disstdves tin; lime and leaves only^i 
soft jiapery shell-form beliind. When the mollusk is 
dead anti the empty shell is left expos(*tl to the atmo- 
sjihei'e, the anim.-il mattei' soon pei'i.she.s and leav^'.s the 
shell W’ithout eloss and cxcee<linjj:;ly bi itth;. 

All parts of the mantle have powtu* to excrete one 
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or other layers of thi^ shell, as is proved hy the repair 

of breakages. * IVIafty an adult shtdl bcjars si^iis of 
e.M.rliei* accidents, tin*, fractures Ixdiio- ulways (‘videiit 
Trom tlu‘ fact tliat llie coloui* patterns of tlie original 
i\*j)roduced. ft is only i.he edt»e of tin-' mantle, 
tliat Cfin ])ro<luce tin* colour «*Lnd pattci*n, and this is 
the pai*t that first niakt‘S all the additions to a ju^row- 
in^' shell t<» allc^w i-ooin for the oro\rth of the*, animal, 
whilst tlie t>ther piirts of the mantle mert‘ly strtui^then 
this fiist la^ ei* by backiiio* and thickening it. ’^Idie 
upper layer tliei efoi'e cai‘ries the pattern and colour, 
whilst the lowest layer is usually white ami highly 
polished. Outside all thei*e is a kind of animal 
varnish, protecting- tin* shell from many injuries, and 
this is kjHJwn sometinuss as the epi<U‘rmis, but more 
correctly as the j)eiiostracum. Sometinn‘s tht*. shelly 
matter assumes tin* ci-ystallimi condition, the carbonate 
t)f linu‘ baviji^ taken the form of calcite or aragonite. 
Tlie statement inad<* above that the fluid shcll-mattei* 
is poured out and mouhled upon the external sui*face 
of the inanth' is the modm-n view generally hel<l, but 
some authoriti<*s agri e with the late Or, . 13. 
Carjienter, Avho liehl that it was secreted in the cells 
and interstices of Ihe outer membrane of the mantle, 
whicl^was aft erw arils se|)ai’ated. 

Tln‘ Snail breathers aij , Init its “lung” is merely a 
CiiviO opening diri'ctly on the surface of the animal 
.‘Mill closed at will, in a manner corresponding to the 
t)l>ening and cltising of t>ur li])s. Its inner walls are 
lined w'ith a tine iietwiirk of vessels thi’ough which 
the blood coui’ses, absorbhig oxygen from the moist 
air and giving olf cai-l>on. This simplt* foian of lung 
is i-efei*red to as the Pulmonary Sac, and its external 
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opening watched for ju«t holow i}\o. lip of the 

sliel] t)ii tli(‘ i*i^lit-]i.‘iiid side. 

Eacli iiiili viihial Caiileii Snail coiuhines tli<‘ fiiiic- 
tioiis <)l* lioth sext's. ^\'llell one ix'lleets that ex ei'y oiitj 
of those Snails elustei'in^ under tlui iv^' will t)r<fl>al>ly 
2>roduce nunieroiis he c<*ases to wonder at the 

enormous number that contrives to surs ive in s]>ite of 
the depredations of birds and <;ardeners. ()n<‘ hundred 
ma^’^ be taken as the average number of its e^-^s, and 
these iU'o dopo^iitod in cup-shnpnd Jiodows ;nnon^ 
lierba^e, ami covered with a little loost' earth. Tin? 
youn^ come forth with the same sha|>e as their parcaits, 
carrying a- tiny , glassy si udl on their backs, and ditlVn*- 
in^ onl^’ in size. Tliey Ik^coiik* adult in about- a yeai-, 
and live until about five years ohl. L.att‘ in autumn 
they retire in companies to <lry nooks and eoi iiei-s, 
there to speial the winter, many of tlu'm attachini^ 
their shells to those of their m,‘i^hbours, all elosc'd by 
tou^h films which keep in some deor«*(' of warmth. 

The Snail is not the stu])id senseh‘ss creature he 
is commonly' thought to be. 
His eiitii'e body is very s<‘nsi- 
tive, an<l even Avhen depi i\ ed 
of his eyes he can distinguish 
between li;j;ht ami <laijkness. 
ITis sense of h>cality is <d* a 
hi;;li <»r<l<‘r, f<u' he has his 
favouidte I'oostin^ ])lace and 
invariably returns to it foi* 
his day’s rest aftei* a nielif’s 
wamlerini»;s in S(*ai’ch of food. 

As an example f)f a second class of sluOIs and shtdl- 
iriakei-s, let us tak<‘ eitliei- of tlai lar«^e Swan Mussels 
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?lutt livo in frt'sli-wfitPi’ poii<ls Jiiid lalct's, oi' tijc K<lil)lo 
INInssc'l ni' oiii**sefi.* 4 !ioivs. Tliese aio so iiincli alike 
ill MtiK'T.il siriieture, iliat 
i‘iilu‘r M’ill st^rvi* onr prest^nt 
])iirp(%^e. Jlere tlie sht ‘11 is 
a bivalve — llia.i is, it i.s 
roriiicd ill two |)ii‘ees (/vf/?vj.s*) 
which are, hinged to«re.ther 
)>3’ tlu‘ir iij>])iT iali);'(‘S. illaviniif 
s<‘(‘n that tlu‘ shrll of tin* 

Snail was ]>roduc<‘d by tho mantle, we. shall not 
b«‘ sin-priso<l to iind diat the Swan !Musse,Vs inanthi 
is ill two ])arts corr<‘sj)oiuline with the valves 
of th< sh<‘ll. Wiiliin the two lobes of tht^ mantle 

t.hei-e ai ** four ] )lat.<‘S r»r leaves of v<‘i’\' delicate* tissue 

th(‘ i;ills — in two j)airs. J><‘tw<‘<‘n lh(‘S<‘ a._<^ain lie the 
foot, th<‘ \ isceral mass, ami the lips f)f tlui mouth, 
"idiis creature. t.houu|,h it has a mouth, has 110 heael, 
and it does not w'amh r about in sesai'ch of food, but 
li(‘S partly) <“mb(*<hh‘el in the mini with the shell gn,piii<]f 
slii^htly, ami waits for its focxl to come to it. 

'Jdu* i;ill-]^>le.tes are covered wdtli delicate filaments 
{(‘ilia) liki* tin* gossamer of small spiders, and, ajipar- 
mitly b\' the constant iliythmical movement of thesii, 
curia^l.s ♦ if w'ater an- drawn in, passed over and between 
the ^llls, whei-e tlie bl^' »d cii’culatin^ through their 
tissm absorbs the oxx'^en.wdiilst the microscopic forms 
«»r animal and piaait. life wdth wdiich the wuiters abound 
ar<‘ tiltt r<-d out ami passetl to the lips. ddns bein^ 
th<^ method t)r t.lu-ir b“edin^, tin* bivalx^es lack the 
h« irny jaw’s and tin* toot.li-stmldetl ribbon such as wn> 
fouml in th(‘ Clai’den’ Snail, Occasionally examples 
of the iS'van Mussel arts found combining the functions 
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of both sexos, but as a rule iii«bi\alves llu' sexes ai*e 
ill .separate indi vicliial.s. • * 

We have here several points of ditteixMice in struc- 
^ tui*e arnl lial>it be- 

^ ^ least partly ac- 

Soft parts of Swan Mussel iAnoifonU.i') C*OUnt(.*fl foi' l)"^’ tllfi 

Cl foot; 1j, mouth; c, lips, c7, r, gills, f, vent, Cjlliet SedlMltai'y 

c/, mantle, //.siphon * . 

lile lived 1^^ tne 
Swan Mu.s.sel, wbieli has al.so ])robab]y brought about 
a coiitlitioii of de^j^eneration from a ]>riinitive foi*ni ; 
whilst tJie active Snail lias no df>ubt advancetl fi*om 
that ijriniitive coiulituai. The evidences of this 
degeneration Jire* t<j b<; found in the loss of head, 
ey€is, masticatory apparatus, an<l te<luct“fl niear^.s of 
locomotion. 

One otJjcr fli.ssiiijil.-irity between the.se tv'o types 






i ji. 

Soft parts of Swan Mussel (^AnoOoniu') 
foot; 7/, mouth; c, lips, <7, /, gills, y, voni 
tj, mantle , //, siphon 
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must 1)0 noted. Jiave soon that Snail lays 

e^<4;.s, and thatifWliQji the young escape from these 
tliey resemble tl udr 2>arents in 
all rcs2>octs other than size. 

Tlio ►T^van INIusstd i-etains its 
<‘gg« uni/il tlu'y hatch, but the 
lit tle croature-s that eim . ge in 
no wise i-<*sombJe the parentl 
'^riioy appt'ai- to iopi*osont an 
c‘arly aiica^stral condition of 
the s]-)eeios. TIk*^" liavo a tem2)ora,ry two-valved sluill 
with hookc*<l tips, with which tlu'^/ cling to the fins 
and tails oT fishes, leading a kiu<l of jjarasitical 
existence foi* a tinn^: aii<l th«.*n they droj) to the 
mud where a new aiul shell glows within 

the A’alves of theii- ci’adle. This pai-t of the Swan 
JMussel’s history may be. dealt with more fully later. 

Our thii-d t\'X)e of structure, must be sought in the 
st‘a, for it has mdther lan<l nor fresh-Avatei* i*epro- 
sentativo. It is the Common Sepia, one of the 
C/uttles. Tlert‘ there is no sign of an external shell," 
an<l the shcX])i‘ is altogether ditiVu’ent from either of 
those we have iiliHanl^^ considere<l. The Sepia is 
cpiite symimd-rical in foi-m, with a distinct head 
surmounte<l by a crown of tdght arms and two long 
clubbt^i t<*ntacles. In the centre of this crown is the 
mouth, armed with a pair of horny jaws not greatly 
unlike the beak of a ])arrot, wliich the3’- resemble in 
tfieir action. Within tlie mouth thei’e is a tooth- 
j'ibbon like that of the Snail, but it is com])aratively 
small, because, the ludncipal woi*k of disintegration 
of fo«d is done b^^ the jaws, an<l the Sejiia’s <ligestive 
jiow^ers are of a superior order. The e^’es arc large 
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prominent, ])laco<l on ilio of i)io liead bolow 

tlifi arms. TJicro is no oxtei-iiiv-l slielJ, but in the 

itianilo Iboro is tlu* oiio 
i‘ amiAi iivA y An.a\o\vi^ as 
“ ( 11 t t J - 1 )o n o,” - ni o 1* o 
(‘sjH'cifi 1 1 to biivl fiinciei's. 
^riiis consists of a tliiii 
lianl sliii-Jd, lilies I 
tbin soft 2)lat*“s of j)oroiis 
liim**. 

Tile Sei)i:i can ^vall^: 
lu^ad do^vn^va^ds by tlu' 
iiid of its arms, \vJiose‘ 
inner surfaces aj’e coN'ert‘d 
Avitli junvi^i'ful snckei's ; it 
can also swim ra])i< 
backwards by ^'^olently 
ej<‘ctinij; watt'i* fiom tbe 
^ill-cliambia' tbroiif^li a 
tub** called tlie funnel. 
'^I’lie opening by Avbicli 
watei’ is a<lmitted to tli*- pair of ^^ills is in front 
below the arms. '^J'he, sexes ai'e distinct, ami tlie 
3'oiini;' ai*e products! from attache'd in ^j-eat 

cliistia*s to st*aw(‘(‘<ls. ^ 

Tliese three creatures the CJartlen Sna^l, ihti 

Swan ]\fussel, /ind tin- Se]>ia stand as ty]><‘S tif 

tht‘, tlu’ee prinei]>al classes of iiiollush's ^^'ith whi"h 
wt* ha\e tfj deal in tin* following ]>a;^-es ; ami wt*. 
have so inti‘f>diiCM*« 1 thi*m on t.ho princij)le c^f Jiro- 
ceedine from the imist ^eiiei’ally kmjwn t'l thti less 
known. IJe^artletl frtjiii the ]Kiint of view of tlui 
systematic n.iLnralist, the Sejiia, as the highest 
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tj^pe, slioiild siand fy;‘st, tln^ 8nail next/ and the 
Swan ]\Ius,s(‘l ];#Ht,— •its strueture bein^ more primi- 
iiv(‘ tlian that of the others, — hnt rcversinjjj this 
order we propose to deal Virst with tlve more simple 
I'orms. * For ih(‘ nntiiral s«M|uence the Fritish 
sjx'cies, ];r()(*r(‘(liii(«* i'j<;ni th(‘ most lii^hly oi'^anised 
to tlie lt)\\ est groiJ 2 )s, tlie reader is referi-ed to the 
Ap2)eiMlix. 
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!TE ^Toat ^“l•uu}> of miiinnls 

bri<*ily cou.si«b‘i*<-(l in tin* fol- 
lowing- lias Ikh'Ii sin»;’U- 

~ lai ly nil fort iinatt* in tlio nainos 

tliat liav(‘ Ix'on Ix-stowixl ii]M)n it. 'Tlir nitijority 
of ilic* ('r<‘atiir(‘S coinpriscd in it lia\’t‘ 1 >lm‘ii < Icsci-ii kmI 
as Slii‘11 -y/s‘/<' by tlio n< Ml - sc'icnii lie jirrson, and as 
sucli assijciatod witli foi'iiis so dissimilar as fTMbs 
and lobstci's, wlilcli i'i‘,sc’inb]o oN-stta’s and wlialks 
only in tlu*. fact that tla-y an- nn! Jislu-s. ( >n tlm 
other hand, when the ;^i-«-at Chi\ im* was set-kiiii;- a 
name for the entii-e class in ^^hich cutth-s, snails, 
bivalves, and shii;-s ar»- included, and wishing- to 
indicate tin- soft, bom-less charact«‘r of Iheii- bo«^i(‘S, 
lu* S(‘lected the word Alollusc-a, dei-ived fi-oni tlni 
Latin soft. Ihit it is not. a. very distinctivii 

name, for then- are many soft boneless creatures not 
incimled in the. e;i-ou]), and iiioreo\'ei- the. ‘Romans 
used the name for a kiml of nnt with a soft shell. 
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aCi' ilii'i-i fori", ill i#it* position of liavin^ im wtill- 

kiiown iifiine tliTit wfll " illi n ii\ tiling npproacli- 

iii^’ accuracy or «list inctiu*ss, in the way, foi* example, 
th.-it. w<^ denot*' heasts, l»ii-<ls, reptiles, ami lislu's ; ami 
lli<*r<.“ (♦tx's not a]>]>«.‘ai’ to he any jii’ospt^ct til* ^ettinj^ 
Avhat wt‘ want.. '^Flu' naturalist is so use<l to the 
tt'rm inollusk that la* is not likely to seek: or adopt 
anolh«*r, and the ]a;s'man is too const'rvat i ve to ^i\ e 
n]> so well-known and so inaccin*at.<‘ a- naim* as Shell- 
(ish. '^ria* r<‘ad< 1* will umUastand wh>' the wtufl 
“ Sh<‘l!.'^ ' occii]»i(>s a more im])ortant pfisition in the 
titl<‘ ol' this \'()linm‘ than the makers and wt^ai’ers ot* 
thos^‘ sladls, ami will not i*«‘ij^ard it as heini;* due to 
sympathy with the early colh'ctors ami writers who 
it*oardtMl the sh<*ll as of chii‘t‘ importance, and the 
animal that secreted ami lived in it as (juite a 
sc*con<lai’y matter. 

In sne,h a case accuracx' is out ol* thii (juestion, for 
manx' of lla* creatures <h‘scrilH‘d in tlu‘S(^ pa;^'t“S have 
no a])])arent -du ll . a i^ieater numher liave absolutely 
nom- x\ hen ruJl-i^rown, thoiii;h some of them he^^iii 
lil'e witii a iiulinuMitary sludl xvhieli do<\s not dexa lop. 
Ihjt thono'h the sludl is not everxd hinej^, it is so 
characterist ic <»!' the Mollusca as a class, that we are 
just ili<*e^in o i \ i sonu* c-oiisideration to it at tlu' start. 

'riu*re is ex-ei-\' i*i*ason for supposing that tlie 
] l imit ive mollusiran sludl was not much unlike, that 
which covers tlu' kimj^uds to-day. Siudi ti form ^ives 
yr<at strength with hut a sm.-ill expi*ndi tui't^ of 
ma,tei-iaJ, and it. is su.sceptihle of modi lication in many 
diiN'ctions. A numher of species whose anatomy 
shows they are not intimately ndated, llav(^ retaine«l 
this form <>f shell to tlu‘ jiresiait tla;^'. In proof of this 
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wr iieocl only icftn- to the nttf(.ivo spocios of Ariinvn , 
Jlidlofls, Ctd}fpfr<vn^ find Kor creatures 

living* ill shallow water aloii^ the 
seashores, ex ]>ose< 1 to fi'e«jm*nt hainiiiei*- 
ini;’ h^^' ihe Avaves, such a foriiT AVtaild 
1 h‘ highly |)i*otec‘ti\ e. as iiia\' he 
h\^ watchiii*^; the J^inipcts ( I *<( Irl U( ) on 
thi^ I'ocks. Adhi'rini;- iiiihllA' with tlu‘. 
liasi' of th«‘ir hoflies to tlu* rock, ami 
di'awiii^ down the o(li>- 4 “s of* the sh<.‘ll 
hy nuiscnlai- cont rtvction. the wavt‘ 
lnHiaks u|>()n the slu‘ll without haiiiiiiii^ or shii'iini^- it. 
In the case <jf the Tjiinp(‘t the shell is (-nlin’^iKl 
<Mjnally all i*oiind its so that it tits accni-ately 

to tlu' spot of I'oc'k t h<‘ l.«iinpot lias chosen for a 
] )e r 11 1 a 1 1 ( ‘ n t I'es t i n ij;-] 1 1 a C' 

liven whc‘r(‘ the sini])le iincoilerl 1*01111 ol* si n il has 
been <lei)a-rte<l from, tliei-e has in inniinierahlo iii- 
stanee.s been a lettaition of the ^eneial exteinal 
shape, that the mininium (»f i*esistance shall he of!*ei-c‘d^ 
to the waves. Take* <-ith<*i’ t)f the coiMiiion s])t*cies of 
Toj)-shells that friMpnait tin* sann* situations as tln^ 
J^iiiipets : although t he com* is hen* c-oiled several 
times upon an fixis, the external shape is still 
that of a com; As ith an almost Hat 
hast*. 

All our uniA^alve sliells Avill he 
found to ho moditicn tions (A' this tyj^ie, 
in some making a Ioav pyramid, in 
oth(*rs drawn c>ut to a ]n-t>]>oi*t ionat<*ly 
^roat lt;n;j^th. This <liA'ersity f>f form 
is, no doubt, fletei'inined by tin* habit of the Viiollusk 
and the . ituation it inliabits. J^'or <*xainph‘, tlnjse 
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s^Tc’-cios th.at. a<lhon3 •i* rooks in shallow water 
(■^rop. Purple, M’inUle, kiinpet), niul jn*o therefore*. 
sul)j(‘ci to tlu‘ i-ushiii^- oL‘ walt*i- ami the lioa\y 
l)t‘atin;^ ol* 1 )ri‘€ikers, have theii* shells l)roacl, siiit)oth, 
s.ikI 1 * 1 * 0111 . sciilptui*iii<j^ that ini^ht catch tin* 

v/ater ami so result in tlu* inollusk Inan^ sw<‘pt 
Troin its hohl. ( Most‘ly i‘i‘late<l speci<‘s that liv'^e on 
samly or !j:;r.ivell \' bottoms aj>p<*ar in many cases t(j 
iimi ail a<lvaiita^<* in an”;l(‘S ami knobs : iirobably 
b<*caus(‘, their footlK>kl lM*iii^ ]n*ecai*ious, when thi*y 
ai’«‘ <h‘t.iclu“«l b\’ wa.ves their irrei^ular surl'aci* 
])ri'%ent.s Iheir beino- swi^jit fai* from the spot. This 
<li(l\;-eiice, is well il 1 u*-! rateil by com])ai*in'i; the 
( 'onimoii '^ro2> 
witli a closi'ly 
allied sjiecies, 
the Paint<‘<l d'o]>, 

^^hich occurs on 
sand, ami lias 
the suil'ace of 
^tln* shell broken up into a smies of little, knobs. 
'TIk* X<tli‘d 1 )oi;-Avhelk livc.s on sandy shores, ami 
its sh<*ll has a similai* suiface, whilst the ujiyiei* 
sui faci* of the animal is <lot(e<l with <lark s[)ots that 
closely resemble jj-raiiis of sand. '^Fhe Common 
eiit.le*rra]) has a, threat number of flat 2>latt‘S 
standing out eil^ji^e wise, from each coil of the loiii^ 
shell. The V(M\ ruLri*ed charactei* of the St.in<jj 
AVinkh' s housi* is ob\ iously didt'J’mineil by similai* 
leasons for utility ; ami, thoui»h much less ru^<»;ed, 
the. stroiifj^ scul]»turinLV of the. l^elican’s-foot is clearly 
of thc^anie. ordi*r. 

1 low the character of the shell is moililied by 
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in llu* tliat inakns it., may 



Ih* seen elea-i l\' in tin- ease of tli^ I »hf(‘-ra \'e« I I^iinju't 
^ i^IIrlfion ). In its yonni^ eon<litit>n it. slioiikl 
l)e soiit^lifc on tin* l)roa<l from Is of lln‘ la.rj^e 
ian^lt‘s aiul oar# avc*(‘< 1. 
'^riie form of tli(‘ tliiii 
sliell w(‘l] suits it for lliis 
sitnatioiK iln* frond iloat- 


sit nation. 



sliell ofioi'ini;- lit t le o]>]»osit i<»n p . 

to tll<* jloAV of tli<‘ waiov. As 

llni frond wavos ii'ideseeiit ;j,loains l>la\' n|>on its 
])urj)l<‘-l.)ro\vn, an<l in ord<‘r that tlu* niuo-i*a\ od 
Jd]n[)C‘t ma>' not 1 »e rea<lil\' simmi it l»(*ars n]>on its 
clear lirown shell from three to six line lines of 
hrie’lit blue i-adiatinj^; fi-om tlie ajiex an»l ^'ivini^ 
an etlect similar to that seiai on th<‘ t.aneles. As 
it ^ets ohler this T^imjieL elimhs down tin* stalk, 
wliere th<‘,i-e is no i ri« leseeiice, and finalK' is to Ik' 
IoiiikI amoiiir the I’oot-like suckers hv M'liieh th(3 
■\v<K‘d is attache<l to tie- rock. In such a. situation 
therti is liioiv risk tc) the shell from llie j’lish of 
stones, (‘tc., at the lower h*vel. ’^riM‘ shell, in eun- 
se«jnenc<*, beeonn‘s much thiekfic'd, the eflm's are, 
modified U) fit it b»r adherin;^ to the e\linflrical 
stem instearl of the ]>lane surface of the; frond, aiul 
as the; l>lue lines would be an attraction rathel than 
a dis^uis<3 th ‘y iirc <4;i*adually obscured. 'idle shell 
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lias assiiinci«l ilic rorin icnown as th(‘ Siiif>oili Liin])et. 
Kxotic S 2 )<‘ci<.‘s •oL' iliafc livo caitirely uimhi 

iKiaiin^ soasv'eoils liavo tra nsjiai’t'rit shells like 

thesis oi* ITf'lvlira y but those, that live upon I’oeks 
i*etiuirt4 thick shells to . withsta-iul tht; hri^akers. 

All the spec*i<‘« tf> which we ha.ve .just i-efei-re<l — 
with the. excA‘2>tiou of the Liiuiiets- has'e the mouth 
of the shell accurately cIosiaI by a thin j>late of 
sIkOI i)r chitiii. It is S(“eu closii lo- ‘ the oritice of the 
AV«.*utletra]) lie;ui*<‘<l losite, au^l oil the eml of tlni 
finjt <^>f tlH‘ Siini^' Winkle b<*si*Ie it. It is known as 
tile itjtrrrnfnut, tir c<>\er, ainl at one time was con- 
si<h‘i\*(l to be (hf o/Aci* rat brinL;ine^ the uni\'alves 
into close ae-nsnieiit with the. bi\al\es. lJut a little 
consideration servt‘s to show that tlie tijiei'culiim is 
not pait of the trm‘ shell, for it is iK.)t a jirodnct of 
the mantle, but of the foc»t. 

Ami this brines us to tlu* consi<leratiou t>f the 
mioriiHius ilitl'erencc^ betwiAsi tin* shells of, say, the 
()\'st(‘r ami tin* ^\helk. In S2)ite of tht' very hieh 
\ alui', commercial ami «‘]hcureiin, that is set ujion 
tin- ()\’stei, ])r<*sent-t 1 a knowledee all st'tmis to Jioint 
to the 2 »>'<>bability that ht* is a tlee-fiiei'at t'i fi’tau the 
form ol' tlu; ancestial mollusk, M'hich almost 
cerlainlv hail a head ami siajiethin^ a])2>rt)achin^ a 
ma.sticin,ory a] i] la rat iis. Whilst some of its dti- 
sceiitljims in successive ^ema-at ions Avent on im- 
]no\'lne' tile simple It'iit-like form of tluir slulls, 
b\' t wistiiie tin in into s]>irals, and dt'\'t'lopin<^ their 
ore;iiis to lit them for li\'t*s of \'arie<l activity; 
otht'rs, timliiii^ that the st‘a was wtdl providt'd \vitK 
fotxl, •STj^ilic'ared tt) think liiat judi\ ity invoK t'd an 
unnecessary strain ujjon the organism. ddiese simjily 
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attacliod llitMnst'l vos i*<>cks •i* woods, or Imrrowtal 
sli^ljtly in sand <»r iniid, tiinl ]a^’• witti tlndr inoutliM 
opon to i-octiivo suoli <;-ood iirmu;;s as nii^lit clianco 
to i'all in. Idioy lay ovor on ono sido, ilio inantlo 
]>ecani<‘ divi<lod into two lobos, and coiiso(|«ontly 
llio sladl iiiouldod n 2 >oii its siiid'aco was in two 
valv(‘S binjLCCMl to^otlior, tlio lioa<l Avas lost, tlioii^li 
tb(' tootliloss, ton^'uoloss iiioiitli 3*oniaino<l, liifldoii 
by tlio ]ob<‘S of thti maiiT^lo. 

Tliat tho o'enoi*al toinbaioy of dovidopincait was 
in tho dirc‘ction f>f iin]>i-ovinL:; n]n)n tin* sinqdo. 
anct'strrd bnan is indicat(.*<l by tin* fact that of tlu*. 
onornions number of <listinet specios known in a 
fossil or leeent condition, only ono-fiftli ai-o bi- 
\'a,l\’c*s, whilst thive-fourths hav<‘ a sini^'K* shell. 

'^fo e-«‘t bac-*h to tho 4ida]>tation of tin* shell to tlu‘ 
conditions of life: })elaij;'ic or lloatin^ sjacies ha^■t' 
tho shell I’educed to a thin ;j;lassy consist enc'y, sei'\’- 
in^ the double. pui*pos<* of j*i*iKlerin;j:; them li;^ht ainl 
transparc*nt, th<i traiJS2>ai*(*ncy ])i'e\ ent in;j; tln*i3‘ easy 
<letection l)"^' eiuanies an ln> ai*<* likely to i‘esi;ai'fl th<*in 
instea<l as ].)art of the jelly-tishes iij>on which such 
j)elaoic niollusks la.j-^<*ly subsist. Some s]>eci(‘s that 
< I well in d(*e 2 ) water out <»f the I'eaeh of sui'face 
convulsions have v(‘i'y thin sln*lls also. ^t the 
other oxtroine sonic^ d<*«*]>-wat»*i' forms that ha\e 
evidently btaai much sou;^ht after by thci larger 
tish(;s lor their baal s<-cj*ete vt*r\' thick and S(')lid 
shells that may be ]iroof aL^ainst the e(jually har<l 
and stony X)alate-ti et h of the fisln-s. Jn all tho 
fresh -water forms it is f*vifh*nt th<*ie can be little 
need foi' thick and heav\' sln-lls, and as a htatter 
of fact tin y are li^ht and thiii. Ks 2 >ecially is this 
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ilTo case wiili tlie ]>^n<l-siiails, \a’1io probably liiid 
carbonate. oC li^iie *ot v(‘ry plt'iiti i'lil in their little 
world, neitlnn* is it greatly needed as 'a 2 >i'^>teetif)n. 
A sti'on^ shell is ri‘<|uir<*d by those land-snails 
whose'. Jiabi tat (‘.xpost's them to tluj attacks of birels 
like th(' thrush, but it is essential that the shell 
should not bt' hea.vy. Tin; cai-l)onatt‘ of lime is in 
this ease obtained Ti'om the* ]>lants nj)on which the 
snails Teed, and it is therc‘lV)i*e only to be expecU^d 
that on cliaJky soils ilu' snails should cxcec'din^ly 
abun<lant, whilst in samly districts tlu'V are. rare 
e.»r entirt'l^’^ abse'iit. Ihit it eloes not follow that on 
chalks' soil the' shells will be necessarily thick, 
l<i Hi } tt<t ti( , for example', ])h'nti fid in beech 
woods on lh(‘ chalk, havin]L»' a thin se'ini-t i a>isparent 
she‘11, a]»par<‘ntly with litth' chalk in it. 

In the' sillies e)r our eai-elens and hedgerows the; 
shell has Ix'eai reduci‘«l to a. little* shield c<jve.‘i'in;^ 
the' hi-ealhiije ore^an, or to a b'W ^^ranules of lime 
be'neath the mantle' : whilst many of the Sea-slues 
ha\'e fe>und it an a<l vantage' not to di'velop the 
she'll at all, 1hoUL;h the'v art* ]K>rn Avith the' nucleus 
of a shell like' all othe'r mollusks. A somewhat 
similai- case' to that ejf tlu' teri'estrial slu^s, so far 
that is as the', she'll is cemct'i'iKal, will be fc)und 
amon^ the' ( N-phalopoels : the' Se'pia produces beiU'ath 
its maiiMe the* familiar “cuttle-bone','^ in the. Sepiiel 
this is iveluce'el to the' le^n<^ transparent “pen’’ of 
animal matter ejidy, whilst in the Octe)pus tlu’s slu'll 
is lepresenteel by two little styh'ts in the substance 
of the mantle. 
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^ J/ri I *1 1 it is imt n ]>;u t. of iny 
]>ui*pust‘ to cnti j' n]»ui tlit* iiiuitoiny 
aiHl ])]i\’siulo:Lr\' of tlio 3fol]u,sc;i 
l)«.*yon<l wliat is noccssarx' for an 
\in<lei*st;nnliii;^ of tla* d i Hi'roiiccs in 
foi-iii and lia1)it of tlio \ arioii.s 
groups, tliero are ecrtiiin j)oinls Axhicli aio so cliar- 
actea'istic of the class, or Avliicli d ist ii iL,onslj tlio 
•scvcivil ordci's, that sonic cliancntaiy reference, to 
them is cssiaitial. J hit tiie i\anli‘r wla^se int.ci*(‘st 
at ])r(‘S(Mit extemls only to i-xtei-nal forms and 
covcrini^s may, an it ]>leas<‘ him, foi- lh<; jn-esent 
ship this cha])ter and return to it latn*. 

'Jdiou'^h, as Ave. hax e seen, the hivalx os have 
probably retro;^radod so fai* from the ]>r«*vailin^ 
ty])(‘ as to liave, lost lladr ]iea<ls, th«‘S<*, presnim'tl 
di‘^'eiiera,t (‘s ha\(‘ r<‘laim*d a month and a di; 4 <‘sti\(^ 
system as In-in^ n«(*.*ssar\' to tluii’ contijm(*il 
existence. Jhit thou^^h the mouth i canains irf' these 
bivalves, it is little moi-e than an o])(‘nin^ to tlie 



T^eedin^ and Rreathing^ 4 i 

aii<l llu' .stfnn*i.cli : tluM*e aro lU'iUior jaws, 
tt'rlh, jk:)!* it])sonco 01* ]^>ros«.*iicci of a 

ioiiii'iio lias been foiiial to b<‘ iiii impoi-taiit ittaii in 
classitication, aial \vt‘ iiial that soint*. fiutlioi-s liavo. 
divi«lt*dl ilic J\It>llusea into two niici<(nal groups, 
tin' '^r< )n^m'-l>c‘aiH‘i*s {(d (*!<y(Opho'r*i'y and tlu^ Xon^m;- 
Icss ( d v/o.s-.sv / ), tlu' Ton^ue-bijarc^rs iiieludiii^ tliti 
("nt, tli's and Hh' Lbiivalvt's, tin.' J>ivalvc_*s const itntiiiix 
tin* Xonn-nclcss. 

It is in tin* C*iittl<‘S that Wf' tind tin* lii^’licst 
<l«'\ rlojntK'iit <»r jaws for tin' j»ut]>osc of bitin<^ ofl* 
]><>rtions of forxl. ^I’licso 
ar«.‘ c-on4>os<‘d of <*lnlin, 
rorined iniU'li tli<‘ 

bi'fds’ of a ]);n‘rot, a in I 
workiii;^’ niiicli in tin* 
sMiin* fashion i*xc(‘]>( tliat 
h. tt... <-as,- ,.r til., (•..tti,. 
tin* npp<‘i* jjVNV "Works 

within tin* h)^^'^*r. Tin*, more. or<linary t;\’]>c of /)aws 
nia\' 1 )«* ol>.'s«‘r\'e<I 1 )V watching any of tinr coninion 
snail*^ font rni;^-. ^.I'ln* bain]-snails {I/f /f.r) liavc tin; jaw 

omIn” in oin* portion, and this is ]»lace<l behind tin; 
n|.l)er li]) : but in tin* i*ond-snails {Liiiin<m) then; 
is nn ^c<*i*ss< »r\' jilatt* 011 citlici- sidt; of the mouth, 
n.nd tln*s(' act. Avitli tin* upper plate. If a pond- 
f.nall bi' watched as it ^•litU‘s uj> the, ^lass of an 
aipiai'ium ainl cleans off the minute vi*^etation, the 
i in*ch:misiii of iln* jaws will be ui nlei'stotid better 
tliaii from a descri}»titin. 

■^rin* food liavine- bt*en cut ofl’ l)y the jaws is 
not ^*t in a condition ■ tt> be iH*atlily tli^ested ; it 
has tiist to be masticated. 'fliis work is performed 
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by a. vory roinarlcablo or^xii peculiar to tlio 
jMollusca. It is ail almost trfL]|? span ait ribbon oC 
cliitiii, ivhoso ii])pt‘i* surf .ace be.ars .a lar^t* iiumbor 
of iniunte tci'th, of varyiiij]^ forms, number, an<l 
arrimijeineiit, set in ti*ansverse roivs, and taicdi I'ow 
syiiimet ric.al 1 tlivided into etaitral, lat(*r.al, and 
marginal te<‘th. The ore^an is val'iousl^' hiiown as 
the tongue, tli(i r.adula, tin* linoufil libbon, oi* the 
odontophore. Only .a small poi-ti<>n 
is bront*“ht into action, the leina ii a lei- 
T)ein<f coiled away at lln* back ol' the 
mouth, i-«‘ad\' for us<* wh(*n the t.edh 
of a Whe lk, with on tlus lorcp.irt shall ha\<* heeii woi-n 
a row of tooth Tlicsc tcet h as a rulc are few 

' cniarp’od) 

ami la !•!;'<' in thos<‘ species oi* car- 
n'tvorems habit, in hi 1st thos<“ of h<‘i bi \ or. )us lend«*ncy 
have them small aii<l nunieious. Man\' of the, 
carni\ or(3US mollusks m.-ikt* theii* t<nie*m*s st*i'vt* a 
double oflico, for they have no jaws, .and tin* whole 
of the cutting ami bi'eakin;^- uj) of their food has 
to be done by the teeth : this, no doubt, (‘Xplains 
theii- l.ar^<‘r size. 

The number of those teeth to om* tone^ue oi- l adul.a 
varies to .*1 laiinarkiibht extent: thus, om; of tla* Sea- 
sluij^'.s conum td'y of oin* tnvn cc^asts lias taily 

about 17, whilst tint ].ar;^e. brown S])rinkfed”Snail 
(ITrlt.c ffst^jrrsn) of our ^ard<‘ns and hedi^es has 10.5 
tet*th in each ti'ansverse. row, ;ind no less than Ido 
i-ows — that is, a total of Id.lT.o teeth in one imiuth. 
Thei'e ai’e, (jf course, many .spc'cie.s with numbi*rs 
intermediate between u'KfJis ami J/rli.r; the lar^e 
J^ond-siiail {Lintiiaift^ wlnise tt^etf*. arti 

shown in the tiu^ure <t below, h.as 111 such teeth in 
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a*r(>w Jtncl aT)Oiit 110 == 1 2,21 0 ; ilio li£tle Frcsli- 

wai(‘r l^iinpot f.s* Jiu/i'icctil'is) h lias 120 rows 

of 75 = 0000; aii<l tlu‘ AiiiljtM' Sholl {Sued nert 
<• ot' oiii’ wafc«‘i*si(lrs lias 50 rows of 05 ti'cstli = 8250. 
A Mo«i(*aii sju‘cii‘s of Hell.*' is said to liavt* 40,000 
t(‘(‘ih, whilst rnthrelbt, a IMeilitcjrj-aiUian luollusk, 
has so iiian\' it is iinyiossihh; _ t<^ count them, but they 
ha^•^‘ l)<*(‘ri estimati‘(l to iiiiuibt*!* soniewhci-o about 

750,000 ’ Kn ci y one of these jiiiiiute teeth has 

a 



mnscular altachmeut to the radula, anil can be 
eri*ct.e<l or th y»ii'sse<l at the will of the iiiollusk. 

'These ri*mai-kable organs extracted from the 
month of any of the comiuon niollusks of our 
hed^vs or .'.i*a.shores, make bi*autiful objects for the 
microscoyie ; but their y»repai*a tion ret]uiri‘s a ^ood 
iloal of care and nice maniyiulation. 'Idie^’^ are tii*st 
boiletl ill caustic ])otash t.t> ^i*t. liil of the animal 
matter, and aftei- washiii*^ in clean water are 
mounteil in ^1^'cerine jelly. 

JNliist of the inolliisks that bear these radulie are 
a.lso^^rovid<‘d with salivary elands, an<l in some of 
the spt'cies that habitually bore through the shells 
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oi* olliei's* in to lVo<l i]^)ou tlio oc*(Mi|>ant., ilio 

•sjiliva is foiiml to ct)ntain an ajir>rt.a*fti 1 )le p»-o]>oi*tioji 
of sulpliiiric* at*i<l, \vliicli i“vi<lcntly softcMis tlio 

spot of sljoll 112)011 Ax liicli tin* ladiila is then hroii^ht 
to •> 

'^riu* niolliiscaii stomach, witli which W(‘ havi‘ not 

S2^acc tci vari(\s with the h.ahit ami foo<l of the 

niollusk. Some sj'iecies liave it line<l with knife-like 
2ylatc‘S, or with knobs an<l tis*th. I'ho (/anoe-slu‘ll 
{Sett /tint mh‘t‘ litfntu'i fix') has a oizza)-<I in which the 
Tiisk -shell ( Df'iifif/ i if in'), its fa\'oin ito foo*!, is c-rnshtMl 
112 ^ <li^c‘st ion. 

H 5 iAinL»' olanct'd at lht‘ mechanism 1 )_\' which th(‘ 
mcjlliisks theii* l*oo<l for assimilation, let us 

take a siinilai’l3’ brief and su 2 K*rticial \iew of th(i 

means whert‘b\' the lilood is aei*aled in the ])rincipal 
^■roU2^s. TtiscN'ideni tliat one s^stimi of res2)ii*atit)n 
will iKjt servo for the Avhoh* of the iNlolhisca, seeing 
that whilst some s])end their li\«.‘s sul>iner;j^tsl in fri‘sh 
or salt watm', otlun s liv<* as const :mtl\^ sui-rotimled 
1)3’ the iitnios 2 »her<*. Alanx’ of the fresh- watei* s2)<“cies, 
liowevei*, bi-t^athe air onlv, ami cannot therefoi-e 
venture frii* from th«‘ surface, tlair a i r-chandxa- 
requiiin;^ to be* fr<‘<|U«*nt 1 \’ I’echari^ed. ( )n the otlier 
hand, marine s2)ecies like tin* T^ini]»et and 1 N*ri w i idv h*, 
2 ')rovi<I<*d Avith e-iHs foi* hi-eathin;^ water, lia\-e to 
S2icnd houi'S on the di^y i-rx-ks, and can onl3' do so 
1)3’' sUn'iii;^ suflicient moist me to kee 2 » their e;i]ls 
dam2). 

Jt is 2 *^'‘'>hahle tlial, tin* ancestral niollnsk lia,d m> 
S 2 )<*cial oi'e-aiis foi* resj>ii-at ion. but. sim])l3^ absorbed 
tlir<)UiL;h his surface tissues, h<-m*at,h ^vhich 
the* bIo<jd Jloueil and to»ik 112 ) ^'itMl ^'as. '^Fheii 
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tin* produetaon of a shell closely covered 
so unich of yie gurface that a simple comb-like 
oi-; 4 ;aii was <lc‘\'elopof! to cari*y on this riiiictitjii 
constantly. Such an oi-^an (‘xisls in wlnit we may 
rt‘<j;;ai‘'^ as litlh^ ilirtei^'nt from the ])rimitivc form in 
certain spec*ies of Mai l-sh<;l]s (fV/Z/o'//). Into this 

comb-like or^'an (cZo/ /<// a >// ) th<‘. blood Hows, and 

through tie* tissues of th<v branches a.bsoi*bs the 
o\\'i;*eii from the sn!*i‘oniidi ne- wyaters. In othej- 

s]>t‘eii‘s these simple <*t<‘nidia have de^emaa t<‘<l until 
no longer funetional, ami tludr ]^>lace is taken moi*e 
<!iricieiit l\^n' a sei'ies 
of [jla 1 - 1 i k L^ills 

(^’iK'irclin^' the bo<ly 
Such a l\)rm of r<‘s- 
])i ratory a ] >] larat us 
may b«‘ s<M‘n in the 
T^im]>et, of whicii a ^ 
liL'Urc* is i:ejt- i^iven. 
ller«* the h‘tters e <• < 

• show the ])o; it ion of 
the enci rcliiii;' scales 
of i;i I I-plat e^, hilst !> 
the true but aboi-te<l 
cHenidia iMU>,t In* 
soui^ht^in a pair- cif 
\ ery small \ .‘Ilow 
bodies situatefl on 
the sidie'-- of the neck. 

Jixb rnal branchiae 
ari‘, also dt'velopcd in 
man^;^>f t lu* S«*a,-slu^,s, t ak inj^- t.ht‘ foian of t'crtffa , whip- 
1 i ke, ])luine-lLke, oi* fol ia.i;i*-like processes from the back. 



Under surface of Limpet 
ot , 7», mantle, <, gills ; tJ . mo 
f, tentacles 
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tlirou<jfh Avliicli tlio l^lotxl il<3\s^ aiKl ialcos up oxy^^eii 
through tlioii* tissues. lii the J>ivajves, as will be 
more fully tb‘scribe<l later, the oills vary greatly iii 
tlio decree of complexity. Tlit^y ai’o usual I \’' placed 
on ('ithcu- sifle <if the Ixidy bet \\ it ftiid the manthi 
which thus b n'lii th<‘ branchial ca\'itA'. In most cases a 
ct^nple oi' tulx's t)r siphmis ]ea<l to this chambc*i’ fi'oni 
the extei’ior. om^ jidmittinj^ fi«.‘sh supj)lies of ^A•atel^ 
the other c.ai‘r\dne' ott“ t.hat wbic-h lias jias.'-.t.'d o\a‘i* tlu* 
^ills ami beiai robbeil of its oxA'^t-n. 

In tin* laud ami l‘i-esh-Avatei* sna ils ( excepting- tlio 
feAA’ AA'hosc sludls are close<l by an o] lei cu him ) a*esj>ii-fi- 
tion is ellected in a “ lunL;-ehambci-,” thoui^h there is 
no luni^ in tin* sense of a >‘^l»oi»^'y mass of lubes as AA*e 
knoAA’ it in the lii<rher animals. TIk* ehambei-, Avhicli 
opens on the il^ht si<le of th<“ snail, moi-e oi- less 
toAvai*<ls <1 k‘ fi-ont part, is lined Avith a m-tA\'ork of 
braiichinu;' A’essels thi-oneh AA'hich t1u‘ bloo-l eiicnlates. 
Air is taken into this ca\’ity fri*< [mail 1 A\’he n the 
mollnsk is aetiAi*, and th<*n the ojxaiiniLC Is chistxl 
until all the oxy<^en has Ixsai takcai up by tht‘ blood, 
AAdien the cliamber is relilled and ae-.nu c-lostal. ’'Plni 
l\>nd-siin ils { 1^ i miKtrf) AAdien Ji\’ine- in shalloAA' Avatei- 
fitirpiently eoimi to the sui'face to jH‘chai-e-<‘ this eaAdt_\'' 
AA’^itli fresh air, but AAdien li\ due- at fxmsidi-rabh* deptlis 
they a])pi*ar to absfirb the oxye-iai from tile Avateu', 
AA'hether by tilling this lun;j^-ehambei‘ or thi<)u;^h the 
^em*ral skin-surfacc* is m^t ijuite clear. 

In intimate relation A\ ith the \ aried foians of ^ills 
or lun^s tlu-re is, of course, a heart: ami aaIktc' tliere 
is only a sine^le ^ill there A\ilJ onl^- b<‘ omi auric-le and 
<inc A'entrichi to tin; Iieart, but thc*,i*e may be t\\'o oi* 
lour aui’ich'S if thei-e are as many ^ills. Krom the 
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^iTls tin* <)xy^c‘iijite<] ))l 4 >o<l flows t,o tlu^ hoart, wlioncci 
l)y way of* tlio iVP>i‘ta«it is disti*il>\itcHl tliToii^liout tlic 
body, and Ttd.ni’iiiii^ by veins it is a.^ain passed 
tliToiiii’b tbe ^ills. It must not be supposed, liowevei*, 
thill tli*‘ circailation is ;i.s i'i^i<lly confined in definite^ 
lubnliir vi'ssels ;is in the }iio;lun* aniin.-ils. IMiich of 
the blood ;ip]>(“iiTs to How indefinitely iji irre^ulai* 
spiu*i‘s of the bod\' c*alle«l hicainr aii<l k* nv ■'«!<, j^<ittin^ 
ri‘inforee(l b\- th.-it wliiedi li<‘is ptissed -thrcjiinh tlu* “ills 
iind heiirt, but ])eib;t])s iH)t Jill of it finding its way 
biiek to tlK'S!", <ir^-;ins. The vitiil fluid is in incest 
inolJusks colourh'ss, but ii f»‘W of tbe inofe active 
s|)eei'‘s ])ossess the i-e<l eolourini*; iiuittcM’ (Jm' tnoyLohill^ 
wlii* I < list iii^uishes the blood of x'ertebrates. 



AVO haN'<‘ just. 111 ilie C{lSl‘S 

of lospil-ation jiihI ci rcnlalioii, wo 
/ iiinst not to iiml in t.lio 

y/ XlT Mollusca oi’i^iiiis of s(.‘iis<‘ similar 

\ to tlioso of llio ln’^- 1 ic*i' animals. 

'I’lu; wholo of tho l>oily Ijcino- so 
“lol'i is no (lonl)t hl^lily sonsiti\ i“ . ncvri’t 1 k‘I»-s.s Ihoi’o 
iii‘t3 sj)oeial cu'^aiis for spi'cial sonsi\s, aial tln‘Si* oi's^Unf) 
jiro AVfll furnisliorl Avitli nei'Vc's convoy their ini- 

pjcssion.s to tlu* local hi'aiii. P\)i- tln-je is no ^i-aml 
ccntj’c of the nci’vous system as furnislierl h\' oni' 
hi’ain. Instea<l of om* ^Tciit trunk-line of nei-vcs ami 
nerve-lmndles, as in tin; vertchi’ates, wt* ti'ml in the 
mollusks system of lar^c' ami small mji’V(“-thi*ea(ls 
ti'a v<_‘rsin^ tlur len;^'th jind l>rc*arlth of the animal, 
conncctcid liei-o and tliere l>y lof>])S (ffn)i'ntiNs^n,rrs^, 
and from certain km>ts (local hrains rn- 
sending off ti niimlier *>f slicji-t hi'anches. All these 
local Virains are c^»nnecte«l l>y otlK*r nerves, ^‘<nd the 
chief of them are known as tin* cei-ebr*al, the i)edal, ami 
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visct'ral Jii tlioso inolhisks that po.SHos.s 

a distinct hc;i*l nerves ofV fi’om the cci*cbral 

^anij;lioii to the tentacles, tlio eyes, and are connected 
Avith a pair of small ^an^lia (the buccal jj^an^lia) that 
comm^^nd all the mouth parts, the ]>edal {j;;an^lia 
sup]di<‘s the foot, tlic' visceral or plein-al ganglia send 
lU'i-ves to the manth', the liefirt, tlic gills, the stomach, 
and th(‘ otlier iiitc'rnal organs.' 

<*\’« s of the JVIollusca arti alike ditfei'ent from 
t]ios<‘ of liighc'r animals, and from one auothc‘1-. The 
}ngli(‘st de\'elopm<‘ut of the molluscan eye is found 
among tin* C'ntt le-lishes and their allies, but a pair 
of A\*'dl-<le\ «‘loj)ed <‘y(‘s is the possession of n('arl\' all 
the mollusks that are fui*nishe“<l Avith hea<ls. Vet the 
pres.‘iic(‘ of a hi'ad is not absolutely essential for the 
ac« (uir<*ment of eyes, foi* som<* of the bivalves, such 
as lh<‘ Sc.allo])s and Ark-sh(*lls, ha\'e eyes on the 
fring<‘S of th<‘ manth\ and some ftu’eigii species of 
Mail-shells {( 'h i 1 1 n}) have b<‘('n found to have certain 
])arts of tln ii* shell-pl.ites closcdy studded with minute. 
p"gmeiite<l «k»ts which ser\e tin' oflice of eyes. In 
the land-snails the eyes art* carrit'tl at the top of the 
longei- pair (if tentach's, a ])Osition which allows the 
snail to see in all directions; in tlu* water-snails the 
eyes aiv at tin* basi- of the tentach's. Species that 
li\'(‘ umTergiound liaN t* tin* eyes more or less aborted, 
(lur own little Ne(‘dl<*-sh*ll {( il i<f ncUft (<c /<•?(./((), 
which li\a*s an entirt'Iy subteri’anean life, has lost 
them altogether ’ so als</ have sev(‘i*al of oui’ marine- 
snails that are a-bvays seidcing tludr food under the 
sand. Ot.h<*rs of similar habit have (*yes, hut they 
art*, veil'd by thick skin that can allow vei-y little 
impression of light to reach them. 
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From ;l coiisidcraiioii of a series of molliiscaii 
it is not <litiienlt to surmise tlie <l^vc*lq|mieiita] liistory 
of t]u‘ most j)erfeet amoiuj tlu‘m. "Julius, in tlio 
J^im]»et — to whicli we have alroatly i-eferred as l>ein^ 
j>rol)ably much likt' tlie ancestral mollusk — there is 
little nioi-e than a fokl of the skin fornhni;- a dt“pres- 
sioji lined with ro<l-sha 2 »e<l cells containing- ]>i<;'ment 
and forming a I’etina, which is connected with the 
ojitic nei've. In the '^Fops (7^*o<7/es) the depression 
of tlu5 (‘i)ide‘i*mis is e^roater, so that it encloses a 
spherical s])ace line<l with j‘etinal cells an<l tille<l 
with Jliiid (\-itreoiis liiimour), hiit e»]H‘n j]i fj*ont. so 
that the face of the eyt‘ is bathed in water. Jn tin* 
Stilly- Winklc‘s ( J/e/./va*) tlus-e is an advane** n])<»n this 
form, fen- the opening of the e‘\'e ha^ l)(‘Come‘ ijuite 
closed ami there is a lens bi fore th<‘ viti-t-ous humour. 
Xow the e‘\-e*s of th<‘st‘ thi-ee sja cies jjreseait a \ ery 
close i\‘send)lance‘ to ihiee .-^taj^es in the <l(‘Veloj)ment 
of the eye* in the e.‘inbr\'<j of the S<inid ( T^nf itji >). \\hich 
slaAvs an advance* upem Mure>: b\' ja-oduciiiLC an iris 
rejund the fore-pai't eaf the Ions, an e>j>tiea] cband>e i* ^ii • 
f)*e)nt ejf th«* h'lis, ami a t r.ms]>ai-eJit cea-nea befoi-e that 
a^^ain. 

Jt must be ajijjarent that e\-o.s are- of the* ;^i e*ate*st 
value.* tej the nie>st active spe-ci«‘s e>f ..Mollusca — the 
(Juttle*s. The^'se* liave, conse*( jUe-nt 1 \', de * ve-lojV-el the-ir 
c*yes te> a, e^-re*aten' eleo;^j*e*t*. ejf etliciejnc,>' than e>ther 
or<le.*rs. The.*, inactive*, ejflen tixe.-'!, bi\ al\ e-s hax'e bee-n 
femnel in nian 3 ’- case*s t«j havi* a jiair of e-^-e-s ejii what 
may be re-t^ardeel as the he ad dinin;^ the.'ii* hn'N'al 
cejnelitiejn, thus inelicat in;.f that in the* tail^' history 
of the I\ le*c 3 "]>oela the*^’^ liael eyes in the.* adults state*.. 
Those bival' es tiiat lead a meji e cLctivc life, such as 
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ifio Scallops l»av<‘ a consiilorfibh' dcvelop- 

jin'iit of cy<‘s i^)on*tlie frin^t‘s of the mantle, and it 
li,‘is l)(M*n i*(‘asonM.l)ly sni*inis<Ml tli.-it these eyc‘S caiable 
(le ni to ^;nid<^ tle^mstdves in their vigorous zi^za^ 
Hi i;‘hts»throu< 4 h tlie wat(‘i*s. Hut it niey be i*e^ar<.led 
:is tolerably <*(‘rtain that these <y t*-substitutes, or 
j)iij^inent spots, that art* erowdetl upon c(*rtain ])ai-ts 
of the mantle in many biv'alve'S are meindy sensitive 
to varyini*' <jualitit‘s of li^ht and art*, useless foi* 
obser\'at ion. ’^Fhe easting of a shadow U]^t>n such 
s]t«*cit“s attV'ct.s thest* pio-iii<>.iit spots, and from them 
tilt* intellii^fuct* is ct)ii\'eyed alon^- tht^ mu*vt\s to the 
^’arit)us ^an^lia, with tin* i-esult that as a preenution- 
aj'\’ nu'asnre, the foot and siy)l»ons ai*c‘ withdj*awn 
and th<‘ \ab<‘S art* shut with a snap. Tin* I^antl- 
snails (7/e//./ ) beinL^ creymscidar or iK)cturnal in their 
habits c*an see fa,ith<*r in iwilieht than iit mitlthiv, 
but Iheir N'isual ]»o\Ners ai-t* very limitt*<l at the 
best, an«l extend oidy to a tlistance t)f about six 
inillimetiM'S. "Idle Jb unid - mouthed Snail ((d/e/f>- 
<7e./// /?,sy howevei*, Avhose eyes are not 
mountetl t>n tt iit aclt‘s, can st‘e tt» a distanet* t)f about 
t\ foot. 

"Idle sense t)f ht'ai'ine^ lias not l»e<*n vt‘iy t'xtensivelj?' 
in\'estij_yted, at least little but nee-atixe results have 
bt'en obtained from t'xjieriments made with a view 
t«> tt'stiie.^ its extent. < )ne exjierinient of the kind 
made by Mr. \\d iiat.(‘son in the l'l\'mouth Laboi'atory 
<»f tlui J\larine liiolo^ical As.sociation, a fi‘XV yeai'S 
ae-<>^ showed that a Sa<l<lle-oyster {jinoinijf') sus- 
y)en<led in the water to be i’ret^ from any chance 
of ja^rine- of the sol idly - I’rameil tank, clo.sed its 
valves on .Mr. llateson inakintr a creakintr sound 
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of a particular by rubbWi^ liis linger alou^ tlic 

-lass. 

‘ stvit of ]u“ai‘iii— i*C‘si<los in a paii- of* cKist'd ta*lls 
call<‘(l o/or //.‘'/.s- filltMl with ii clear fliiicl in Avliich are 
sus]>(:‘n« ItM 1 t>ne tn* niort* — rtiins of clialky nfaterial 
called otniithx, and liiieil ^vjth cilia. These otoliths 
may lx* vtay numerous, and the\' are a—itated by 
sounds ill the immedi.atti ma— hi )oui-hoo<l <if thc‘ 
animal. 'i^hese ^•ib^•afions act U]u>ii the c-ilia which 
ct>n\'ey i mpi'i'ssions })y the acoustic neiAi* to tlie 
ceivbi’al or tht‘ pe<lal — anolia. 

The most impoi-tiint of tin* si*nses to the ]\Iollusca 
is ajipaiently that of smell. 3t is tpiite ct*i'taiii that 
it is much farthei’-ixachin— than eitla j* n isioii or 
hearin— , and inoi*<* constant^’ in ust*. (o«‘at numbers 
of cai’iiivorous iiiollusks, sucli as whelks, clo— -whel ks, 
ami naticas, are found in lohst er-] >oi s l)aite«l with 
“ hi— h ’’ fish which they lia\e sm< lh‘d tlirou— h the 
W'aters. Slu— s a])pear to be hii^ldy end<>W(*d with 
this sense. Apj)les .‘iml bean-]KKls <lioppc“d in tfa* 
centre of a i-oa<l w’ill di-aw' slu— s fi-<>m the he<]— es on 
eithei* side. As .soon as certain sjxcies of A— aric 
ct>m<‘ up in the W'oc»d.s slu— s bcc-ir d«jwn upon them 
an<l commence feetlin— u])on them. d'he\* ai't* also 

able to locate a dish of milk in a <lair\' an« V] )rocee<l 
to <h-ink from it. Of coiii-se, this .sense is more hi— hl\' 
de\<*lo2>e<l in the acri\e unival\i*s than in the more 
or less se<lentai->' l>i\'al\es, liiit the a— ile Pea-shells 
i tnn) ;ii*e not cleticieiit in it, as showui In* the 
numbei's that sw*arm fiver an\’ <lea»l aTiimal th;it has 
been throw'll int<i a ditch oi* ]>oiifl inhabite<l liy tlann. 
Some of the »S<*a-slu— s have? a sjiecial ]iair of aiiV.e‘nnai 
furnished W'ith jirojectiii— jilat<*s w'hicli are believed 
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t<* oolloct sensations qi* sinoll from tlie siirroniidin^ 
wMt('rs. '^riiey sfi'n tkereforo known as 'rliinaplun'c'^i or 

nos4‘-l)ear(‘rs. 

'J'lie s<‘ns(^ of touch is acute', as must he obvious 
to ;in;\w)ne who has iiamlleel almost any species of 
intllusk. CreatiiiH's of siicli soft substance must 
iiec(‘ssarily lx* very sensitive in this direction or they 
wonhl iiH'f't whh many injuries. To toucli a snail 
liowe'V'e'i* liiilitl\-, is to cause it to sliHnk into its slieil 
at one(\ A slu^- has no sht‘]] that it can ci*awl into 
on bein;;’ molestexl, but it instantly draws in its eyes 
and aiiU'nna* and hiinclic'S thc^ bodjy’’ up into a thick, 
short lieaj) tliat ex])Oses the' minimum of surface to 
attack, Tn man^' of the shedhsl s])ecics the marg-in 
of tin* mantle is cut up into lobes and filaments 
which are* all ^<‘ry s<‘nsiti\e to touch, and in some 
tli<‘re is in addition ii pair e»f pi'otrudin^ palps near 
the mouth that s(‘rve as tactile ta-^ans. These j)alps 
are* also ]»Test*nt in the* bivalves but there*, exce*pt in 
siH*cial cases, most ol the tactile work is performed 
b>" the foot and tlie si|)lions. 




^ syst(‘ins hnvr 

jidik])!!**! Ill \ ai’ions 
tiiiH-s int and 

<>rd<*i l\' arraniicini iit of t]n‘ 
^ )jiv.*d\n inollusks iPchrii- 

^ 'jKuht). lOlkAvrd ^in 

tlKJso ])a; 4 -<:;s is kasorl n]>nn tlu' cliaractrr (ti* tlui 
l)r(‘atliini^ orpins, an<l, *‘dl tiiin^-.s considcii'd, tins 
appeal’s to afldi't] IIjc^ ino'^t natural Lasis. In tin* 
•sketcli of' Swan ]Mnsscl in tlio oju inn^ flia])t(‘r 

tla* position and striu-tui-r oT tlioso oipms W(*;;u 1u-iolly 
indicaU'*], lait in that sjn-cirs tlir 1 ia\ r r(‘acln*d 

a .stai;-<‘ of d<*v<.‘lo]aMcnt. Startiiii;’ from tlu^ 

simplost iorni (jf such f>rpms wr find cxanijilcs in 
tin* little Kut-sludls that hurrow in tin* Jinul and 
sand of onr .s<.*a shores. 

The most plentifid of these is the Conmion Xnt- 
siiell {Xnriihi. "/t ac'/<^o/.s ), whose* shells luay he 

fouial aloij^ (jnr heaches wasln*d in from d(‘ep(*r 
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wator, its living H ami 145 

fatliouis of Avaic**. '^lu‘ sliell, as sliowii in the li<jjure, 
is irian^nlar in sliajx', coloni-tx] 

ontsi<lL; Avitli ^M'llowisli inaik<xl Avitli 

< la rk< r «i 4 i-oAvtli-J ini s running- ]»ai'alk*l Avitli 
till* lowii- inai-^in, Avliilst many very tine 
or(M)\*es railiate from the rather prominiait Nuerhcu 
heak to the lower mari^in. Tlie little ereatnre 
lhal ] >i-o( lnc*es this sliell is eream coloured ; its mantle 
has ])lain mai'^ins, and its oval foot is toothed all I’ound 
the e<li;e. The mouth and li]>s aii' small, hut the 
li] )S ha\e lony; a] »] lendtie’i'S Avhi(*h are pi'otruded fi‘om 
till* sludl at the sanu* time us the foot, .and usefl as 
sense-oi eaiis in tlu'se.aixh for food. '^riiesm.all brown 
j^ills are sim]>le and plume-like. 

’Idle maker of the Xut-shell burrows .amont^ s.anil 
ami ;j,ra\'el, the ‘ foot” beini;* extended to its utmost 
length and Avorked between the fraein<‘ijts ; e.aeh tip 
of the tooth-lii\e ede'es tliiai <*,atc*hes hold of .a, pai'ticle 
of era\ el, the foot as ;i whole is shoi tmied. and so the 
shell is hauled aloii^- b\' the contraction of the foot. 
At the same time the ap})endau;^es of the lijis feel 
about, for food. Wduii the dredi^e h.as sciajied Tip 
oiu' of these litth* mollusks fi'oin tin* bottom thin*i‘ is 
no foot ysibk.* ; il ha.s been withdrawn into the sludl, 
and the A'alA'es noAV fit. closely tt>t;’etht*r, 
()nly the insertion of a knife to se\’er the 
muscle'-, oi* to bre.ak thiaii by leveiaie’e, can 
I'llect. the ojKaiini^ of the shell. '^Hie 
I'xaiiiiiiiU ion of an odd inupt^^ A'.al\^e, 
] licked up on the shoi’c, or of the .accom- 
]>an\'iTiij^ tio’ure, Avill hel]i.us to undei-stand hoAV this 
tirm closure i.s maintainei]. It is a left-liainl valve, 
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so that ifie figure sliows it in its natural positi^»n, 
^vith th(‘ coJioavr sido toward^ us* In the coni- 
]>K“te sIkI] U}>]>er margin ol' this valve is 

c*onnoct<.‘d vith its 1‘elUnv hy a kind of hinij;;e 
(Z/f/f/a/r y?/), reseinhlinn* t.hos<‘ priinit i \'<‘ h'ailiei^ Idn^es 
hy vhich ho\s attacli lids to boxes and tlooi'S to 
lahbit-hutches. This sludl liinee, Ijowevt r, is more 
liorny than leathery, and is, so to spt'ak, tixt‘d on the 
sti-t‘t(*h, find this ex]^>lains why when fi bivalve 
inollusk dies its shell ^aY>es o]>en : the hin^’e-liq;ainen t 
exerts fi pullini^ .action whieh lends to sepai’;iti‘ tlu* 
lower (‘d^n-s. 

Just beneath the )>eak insidt* each valvt' theiv is fi 
little st)Oon-shaped projc‘ction c*ontainin^ fi bul^ini^ 
bit of elastic cartila^<', whieh fdso si‘r\ es the 
purjKjse ot forcing the Vfilvts a]>ai“t. On 
either si<le of this c.nlila^<‘ is a row of low 
ia<lees like th«‘ le<th of .a, c:onib, and into 
the sj>aces betwe<ai siniil.ar teeth <ni the 
ri^ht vfilve lit ; the h^wer niar^’iii of caich \adve is 
also faintly nuai'ked in ji like m.anner. Tlu- nnnd'xn* 
of the hinee-tec th Vfiries in clilfertait sj)eeies . in the 
pi'csent one there are about Jo teL'th in fif)nt of thci 
beak and about 25 behiml it. 1’he objt ct ol* .all these 
interlocking; teeth is to ensure the ficM-ur.ate closing; of 
the. valves when they fii'e bia>u^ht toe;<*ther, fin<l t<j 
prevent an;s' Lateral inovt meiit th.at would enable fin 
laicaiiy to destro\' the hin^'C*. Hut the nica-hfu lisni hy 
which the two Nalves arc closed and held ti«^htly 
together, in spite of IIhj ojxaiin^ ac:tion of the hin^<i- 
li^aimiiit, con.Msts of a couple of liands of niusck*., one 
towards each end of the shell. On the pcairly. inner 
surffice of the valve we Cfiu see slight oval inipres- 
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sions oT tlK‘ oncls of t^iose iriuscles ; tliose are the 
points to wliieli jvoro attaclio<l. tecitli 

on tlu-‘ \'cilv<*s of tli(‘ IS"ut-shells are simple* in chariictei', 
hut we.* shall fiml in otlie*!* s]^)ecies lliat th(*y gradually 
))<*eume *nor(* coin]>h*x. 

"riu‘T e* II re* thi ee; ot.lu*!* native species of Niit-shells 
M'liose*. ]>e‘euliarit i<'s may he*, briefly iiote‘el in conti'iist 
with lliose* of the common spe*cies. Tlie F'lirroweel 
Xut-she ll (.V. sa/eef/o) has a lar^(*r, -more Irian^nlar 
she‘ll, with live* i‘i<l^t‘s j»arallel with the le>we‘r margin ; 
ehill e.)li\'‘‘. Kennid locally in fi-om to 50 fathoms 

where- the bott;om is of sanel^^ muel oi‘ clay. '^I’lio 
Shijiiiii^ Nut-she ll (.V. nifiiia) is more* acutely tid- 

anj^ul ir, 's e llowish bi-e)\vii, anel ve‘ry ^^lossy ; inantlo 
rrin^'e-*d. San<l ami ^rave.*] from extreme 

low \\ate‘r to 8(5 fathe)ms, hut not very 
common. '^I'h.* '^rhin Nut-she*!! 

thoui-h still ti-ianii ular, has a tendency shmme 

T 1 . /I i i T Nut-shf-ll 

to i*e)undne‘.ss e)i eaitline*, hut flatten(*el 

from side* te> side.*: hie)wnish yellow, thin, and ole^ssy. 

• ‘ , 1 ^ * 
f\»un<i le)call^', in '^anel ami muel fi'om 25 to JOO 

fathoms, chi‘'ll\- aloni^' the* Scottish Coasts, tlu3 noi'th- 

e*ast of fhii^laml, ami e*ast anel se>uth of Irelanel. The 

e*xte riial ce^louis j^ive n ahox e ai*e* thejse ejf the living 

e*]iiele*rmi^ oi- y »'0*/e*>/rfre /e ae. w hich in\ e*sts and prote'cts 

the- she*ll fi-ejin the* actiem of ^ase*s dissolv(*d in the 

wate r. l*«*ne*ath this cove*j*ini;- the actual surface* of 

the* she'll may he* e*ntii-e*ly eliflerent in liue, hut wdiere 

the^ e^pieleirmis is pe*rniane*nt it wdll he'^ more convenient 

te) inelicate* its e*e>lean rathe*r than that of the she*!!. 

Cflf>se‘ly allie*el te> the T^ut-shells are the four native 
S])ec*ie*!? e>f J,r(7a, hut the*y. ai*e' leaelily distin^nishoel 
hy se^ve*ral diirerence*s in form anel structure. One 
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a«lvmice in <K*V(‘?opinoiit consists in the. 
|>ro«lnction of the hin<h‘r part <?!' t.l»e niMiillt' into two 
lonu;; tnlnvs oi* siplions, which iii’t* 
tlnust out }k*\’oii«I tlir slicll ami 
i-»“}ich n]) to lhi‘ walci* aH<>v<‘ the 
Beaked L da iiiii*! ainl sund ill wlilcli 1 1 K“ cicat Ul’C 

l)Urrc>ws. 'J'lic ])UJ]k>s»‘ of thes(‘ 
siphons is lo cnahlt^ tli(‘ Tjcda, to 
remain sah^A' hniic*! wliilst it ^ets 
a constant i'lavslv cma-tait of watto- ovci‘ its _L;ills, and 
to hrin;^ niici'osco] »ic totxl to its month. 'J'hrou^h tin* 
loAVCi' ol* tlicst* tubes tin* frt'sli sn])]»lies ])oni* in, ’\\'hilst 
tlie vitiate<l curivnt earr\in<jf t)ti‘ wast»* passes out 
through the npjiei* tnlu*, Witli a \'iew to tin* liettei' 
prot<*ction of tlK‘se sij»lu»ns tlie sliell lias bet*n c*lon- 
^at.<*d backwaj'd.s. In tin* l)warr J..ei]a ( A. y^V^/zo/r/ ) 
th<^ si])hoiis aiH* not \ <‘r\* loni^, and the\' a r<.‘ united 
thi'ouehont tln‘ir length, sliow ini;* tliat tlionnh the 
iiiolhisk atlects <h*ej> wat<*i* (20 l*) SO Tathoms) it <loes 
iu)t ljurrow much below the snrt’aee ol’ the mnd or 
indei*<l remain <-ntii*el\' co\ ered })\ it. tts tubes ma\' 
])e t‘ntire]\’ witlnh-awn into the sliell, w liicli clos<‘S all 
round as do the Nnt-shells. '^the sin'll is scarcely 
a quai'ter of an inch lon^\ d'ln* I>e;ik<*<l l..<‘<la (A. 
'ntlnain^ is a much laj*ii<*r s]>eci«-s, and "^In* ^reat 
chanirc' in tlie shape oi' the sln*ll sIjom s 
that tin; creatni’e is ;;-i\'<*n to bni'r< iw i n;.; 
moi-e deepl\’ and to remain bnrii-d. 

'J^ln* siphons, which ai*<- \init<*d <»nl\' I’m* 
half their h*n;^th, have bi-c-onn* much Beaked 

longer in fzi’der to i*<'a<-h tin* water 

jibcjve, ainl tin* shell has become, i;i*eatl\' len;.;t'hen<*<l 
behiinl for iheii* j>artial pi'f >tection, tln‘re bein;.^ 
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Tooin in n slitill shji])o<l liko*tlini of 
to ^\vithcli%w ilie Avliole of tlio loii^ 
Tli<‘. vjiIn’os nt tliis ]>oiiit <lo not lit closul^'. 
'TImto i.s a sli^lit ;j^apc, uimI this iinlic.atos tliat owiii^ 
1«) tlui constant pi’otrnsion of the siplions tin* inantlti 
is n«-\'<‘r ahlt^ to C‘xti*ial tlai t*<lo-<;s of tho slicll so 
that tla.-y \vill incot.. In soint* otlu'i* l)ival\a*s avc- sliiill 
sc<‘ tlait t.lu‘ /hf>/ also is ke]»t so constantly flisteiitlcrl 
that the slu-ll ^‘ajx's jit tlic front (‘lal also. Tlie 
]iin; 4 ;c-t.<‘etli ar(‘ in tliis s]>ccics less siinj>lt*, in tlieij* 
shapes, as ^vi^ he siasi in the ti^iiro of the iiitei-ior 
of a h‘ft \alvt‘. It is foiiiid in inn(l<l\' ^i*a\ el and san<l 
lud’W'et'ii '20 an<l lOO fathoms deep, on oiir lioidheiii 
c< >ast s. 

"^riie t^v* ;4<‘n<‘i'a ttcidif ami constit tho 

soil* British nj s'estaitat i \es of the order I’ro- 
tohranchiata , the hivaKes in -which tin* braiichito 
or lespi 1‘atoiy organs have flu' siniph“st elniracter. 
Thi'V coir ist of pai-all<‘l. unhi'anehed, indepi'iidont 
tilaiiHSits arranged in two j*ows on each sitle of 
th^ central h>d\’-niass. In the next lowest eroup, 
till* oi‘tler Fil ihra nchiat a, 
tie* filaments ha\-e lK*conie 
so l(.»njLC that tlu*\' aix* 
folded hack n[>on them- 
selves aiTd show' ‘-■ii^'ns of 
lateral adhesi»»n. '^Fhe 
o]-<l<n- in- miles th« Smldle- 
o\'stei s 1 /?<ne /f / ), the 

I'k-shel Is (vl /Y'o), and the 
JVI nssi ‘1 s t 1 Hi t.s). 

'rir ^Sadille-oN'ster c f ih ! j >jH inn) a thin, 

Hat, little 2>oaily shell foiuid on old o\'ster-shells, crabs. 
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3-<>cks, ainl otluT submoi‘<^t'd objt'cis, aii<l is not nn- 

rfasc>nji})l\' llioiiu^li iiiaccjiirat^ly \yy 

tlu^ ’l()nu;;-slu)rt' folk as llio yoiiii^ of the true Oyster 
{< )sf rcff). Jt is not even clo.sely a*elat(sl to tlit': true 
Oystoi-, nor is it <Mlil>le. It is }'ty no iiH'ans^ an easy 
task to persua-fh' tisli«a*inen that these are not youn<^ 
oystei’s, hut the quickest iin*tho<l f>f con\'inein^ tlaaii 
is to piise off tlie Sa<l<lle-o;\'stt‘r ami c*xhihit its umha - 
si<le as sljown in our li^ui*e. It is tlien s(‘en th.-it 
there is a pea r-shay»4‘rl orifice in tli<‘ lo\Ner \-al\e 
thi*ouii;;h wliich an attachimait ]»1uu^ j)asses anrl fixes 
tht* Sa»hlle-o\’st<'r to its chosmi siippoi't. N^o ^’tMiuine 
O^'ster is attaclK^l in this way, nor has it a, hoU‘ in 
its shell. 'J'he ( \)innion Saddle- 
o\'st4‘i* is jihout '2 inches across 
wlien full - ;^i\uvn, \ai iahle in 
outiinf*. hut inoi*4‘ oi* h ss circulai*. 
It is never vory thick, hut vai*ic‘S 
in this iH‘sp<‘ct accor<line; to a^e. 
( )utsiil<* it is <lull Avhit<‘ in colour, 
or tinned AA’ith yellow, ]>ink, or hi'own : witliih it 
is polishetl an^l o]>ah*sc<*nt. ’^flie l4>wei' valve in its 
growth follows tin- nio«hdlin^- c#!’ lie* surfact' to 
which it is attacla**!, whethei* that hi' tin* smooth 
I’ounded stem of a lium; seawt'C'^l, tin* rou;^h sur- 
face of the rock, oi' the I’ihhed shell of a, scallop. 
Idn* upper valve, of C4>ui-s<* to a less d('^rc*e, f<jllows 
th(! shap4-. oi' tlie lower. formally llie loAvei* valvti 
is flat ami tin* uj>per f)ne con\'ex. Tlu'i'i* are no 
hi ri^<‘-teet]i as in tin*. Xut-sh<*lls, thou<^h tln'i't* is 
a lialf - inofai shfipefl pa»l of cartila.ere to keep the 
valves apart wlitm the sin;^le muscle is ''elaxerl. 
^J'he hy wiiich the sln-ll is fixed to its supjjoi t is 
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to the ii])]>(*T valve and ])asse.s lln*on<rli the 
lower one. Tt a^pea^-s ?o rej)i*esent tlie l)yssus-tln*ea<ls 
of the IVIiiHscl aiK a ^ffi, 

Scallop nnited into """ 

a sol id^ mass. The ^ 

eNj)Mn<le<l end e\'i- 

dently corr<Ml(‘s tho Sar V 

li villi;’ surrac<‘s to ' P 

for it is J're<iiienil\' \ ^ /'^r 

TouikI to he hxl^’cd ts. / \ x 

in a little ])it. 

'^ric' animal variiss 
in cohjui* from ^'<‘]- Ri^ti u de 

low to rt.id and <», opi-n-no 

l,r<AVM. Its i.H.uth hys.u. 

is lai<;’C‘, an<l furnished with ii jiair of lon^ slender 
lips. As the animal «l<n.*s not burrow, and is usually 
round solitary, it can <le\elop its shell ]H’etty ec^ually 
in all dirt'ctions ; the mantle is thc'rtd'oi’e nH>r(' or 
b Ss circular I'ke the shell, its mari;in fi’in^ed with 
two or three I’ows t)f A’ellowish filaments. A^ain, 

\ because it is not a l>urrowin;j^ or othciwise 

acti\ (i animal, the whitt‘ c_;\'lindiical foot is 
^^•ry small. "i^'lieii* is a. vai*iet\' 
in V Inch ]>i’ickly scales are de\'elopi“d on the 
up])er valve. 

'^riie onl^' otht'i* llritish s[>ecies is the 
kiv- vai.rtj, bibbed iSadille - oyster p-l . pf r vs), 
'■ smaller than (hi* last, and attainini;; to little 

im^re than half its tliniensions. Ki’om 20 
Ui waved I’ibs radiale frc^ni the beak to the 

mai-^in, and tin*- shell is ofUn ornamented with 
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streaks or spots of i-e<]-l>ro\vii, aii<l l)y a ]iiiinl>ei*' of 
tine f>vt*i'la])pln^’ sciiles. It is ^ eo^iiiiioii Imt little- 
known s|)t‘eic‘s, its i*aii^e beini^^ bc^twiaai the 

ik‘ptlis of 10 an<l H(> fatlioins. 15otli these S]>eeit‘S 
ap])ear to oW(' their set*iirit\' alike from stcain ami 
i‘nem\'' t' » the thin ilat form t hat sits so ti^htl^' 
tai its chosen l_»ast% ami atlbi-(_ls little o])enini!^ tt> the 
2 >redator\' iish oi' l)ir<l that mio-ht eonsidei* its thin 
body Worth pi isin^ otf. 

Th<‘ ^Vrk -shells prt‘Sont. an a] »] )eai'ance \ ery 

diflerent from tht“ t'xcee^lin^ly thin Saddle-o^'sters. 
’!]’'lu‘ Ckimnioii Xoah’s Ai‘k (d. Iff rmjo ) is a 
(juaint little \ellow and brown box-lik<‘ j-hell of 
<listorle<l asjiect that l<»ves to sp<‘iid its time in the 
ci'e\ ices of I’ocks, or iittaeh<‘d by 
its byssns to tlu^ em])ty shells t>f 
otlua* biviil v«‘s. pi*i’f<.‘et s]»eeimen 
is covered all ov«.‘r with I'id^es 
which i*adiatt; I'lNun the beaks tf> 
the lower margins, whilst otht-r ])Ut h‘ss ])rominent 
ii<I^es ci’oss tla-se at- i-ioht angles; but owin^’to 
its Ijabit of LCrnbbin;^ in crannies and amono- iubbish, 
the ‘greater porti<jn of this ornamcnitat ion ^ots laibbed 
otf, as shown in tin' illustration, ami C(aiso( pient 1 v it 
is iKjt eas 3 ’ to obtain a i 4 <K>d examjilc. ddio bi*aks are. 
wide apart, and the 4-0 to oO hinm -teoth are of simple 
form. ’’fowarils tlu*. himlei- mariL^in of the whitish 

mantle thei^* is a number of closely ;^roup<‘fl ore/// 

ilark spots that are not true <-yes but which :\ro. so 
sensitive t<j chanm-s in the intensit,>" of lieht that 
they serve the same jnirjKjse. Thc“y ctjiisist of cells 
lilletl with a daik ]>ieiinMjt ami cr>\’ej-e<l Yfith a 
cuticle of hieh refractiv<i Xiower. Real eyes are 
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in the lar\'iil condition of many species, aji<l 
this is |>nrt of ^lie evidence that the bivalves have 
<h*t»t'neTatv<l I’rfnu a. hijj;;hei* primitive ty|>e. The 

conical white loot has a det‘p ci-riti.al groove, tlirono-h 
which ^ dark o-rt'eii l>yssns is spun. Tlie ]>orc(‘]ain- 
liiied interioi- olthc^ sladl Ix^ars laro<‘ o\m 1 iin])j-t'ssions 
c>r the mnsch's, and the inner margin is mark(*d with 
a scrip's (jI* i ndent at ions, those* ol one* va-l\’e titling into 
tlu>st‘ oL' it>. (companion. Idie ^soah’s Arh occurs on 
all onr ct»asts, at all elepths. 

Tht‘re^ are lour oth<‘r native speicies : one, the 
lh‘brid*an Aik (^1. 'jn<‘tii.n<‘td(tUlcx'), with thiiinei* 
shi'll tiiH-j- scul])tiiri‘, and the left valv'e larger than 
tin vi^'ht, is l\)und <*hi<dly in dex'p water (‘35 to lOO 
lat horns ) IV aind Shetlaml ami tin* Ilcdirides. _ 

Allot lK*r, th<“ Alilk^' Ark (.1. laricn^, has 
valxes ol e<jnal size, tludr white colour 
]>artially hi<!d<.‘n by the brown velvety Miiky Ark- 

epiik-rmis. d'he animal is not much ^iveni interior 
to buriv iwiii < 4 ', but- childly attach(‘s its short liorny 
b\^sus-thi‘eads to the inside of* old shidls and to 
i'ock-cre\ ices l)et ^^een 15 iuid 25 hithoms, on all our 
shores. 

Till’; r>o^ - ('oi'kle f)r CV>mb - shell n i) c tdiis 

ffl i/i‘t mr rif-i) has an {Appearance cpiite distinct Trom 
{iny othi'r n.itiviA speci<*s, and I’Cijuii’es veiy lit th* 
description to ii\able one to iih'ntil'y it. The shell 
is nearl v cii'cnlar, oi' tx, dull yellowish - white colour, 
irieoiihi!'\>' maikeil with zi^za^ lines and conical 
]>>itches oi* ilark iv d. Tlu t‘pi<h‘i*mis forms n thick 
dark bi-own \el\et-, but fixim most spt‘cimi‘ns that 
iii'e w asl Kxl u]> the bi'sich this is all rubbed off* On 
specimens dredged up from the deeper water it 
5 
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affects (7* to 90 fathoms), a band of cpidej‘mis w^ill 
usufilly bo found bordf'ring tb^ l^woi^inai’^in. L<ar^o 
c^xamples mcasni*c 2i inches across. It would appear 
that nian^' fishes not strong enough to crusli this 
solid shell yet make attempts to widest its^ valv^es 
apai't, foi‘ gj'cat preparations liavo bt^on made to 
kt‘ep off such c'nemies. The valves are united l>y a 
number of bundles of ligament, altacheil to long- 
triangular cavities sunk in tin* sludl between the 
beak find the broad hinge-plate. The hinge-teeth 
art^ tliick, and in adults number .about six on eaeli 
end of this plate, which is plain in the centre, though 
young individuals exhibit a few minute teeth h<‘re. 
The impresskjns of tlie manth* aif<l muscles ares a tjry 
dec‘23 on the intei-ior, and the flat, lowt‘i* liifii-gin is 
iinpi-essed with about 50 tc'cth, in fi})] )efii*fincc likt^ 
the edge of a coarse cond). Those t^f the two valves 
interlock, and so 2 >i*event the slightest shifting by the 
most assailant Avlum tlie shell is closed. 

In sjnte of this, it has one c-nc-my that it cannot dely. 
This is the Cat-fisli, which cracks the stony shells with 
its long jjowerful teeth as though tlnjy were nuts. 
The animal is of sluggish Inibit, and lives on thc^ 
surface of gravel and fimong *' nullij)ore,” .all j-oun<l 
our coasts. It does not burrow, and thctvfort* has 
no siphons, but the edge of the mantle is somewhat 
contracted .and proti’uded at th<* hindci- sicle of the 
shfdl ; at this part, too, it is stmhled with fi great 
number of blfick eye-s 2 >ots. 

The Kared I..imo]>sis tin ijj ttni-ihi') somewhat 
resembles the 19og - Oockle internally, though the 
shell is less rouml find owes its iifime to .a irancied 
Jiken(-‘ss to lA tufty tin? Kile-sladl. Alt)H>ugh commfai 
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.‘I "IVrtifiry fossil, ii^ a. living or recent state it is 
rare. A few wpecyiiens have been taken in deep 
water (<S/> fathoms) otf* the Shetlands. It is a very 
.siiialJ, ^urk>ss>’ wliite shell, infirke<l with fine lines 
i-adiatiw^J^ from th(» beak, and crosscid by iri*e^iilar 
j'idi^^'S. 'I'lie y(‘l]ow-brown epidermis takes the form 
of a frin^\‘ of lon^- hairs. The margins of the shell 
art* i*oundiMl (“xcept behind the hin^t*, where its 
strai<j;htness ^ives the earcsl appeai*ance to thi‘ shell, 
bike those of the J>o^-Cockle, the strong teeth of 
this speei(is are in a continuous line, but confined to 
the liiniLVe - ] )1 at f. '^Tlu* lowei* margins are <hiVoid of 
t<M‘th. It has a lont;^ thin foot, by means of which it 
ci'ee]>s aiul climbs, an<l spins an almost trail spai*ent 
thr«‘ad. 

'riu* (^)mmon .Mussel ( edulis) is one' of the 

most useful of the .Mollusca to mankiml, for in 
ad<lition to its wide us<‘ as a food, it is of ^rc^at value 
as a. bait in tlie lone-lino fishing. Strongly ^ree-arious 
in^its habits, it attachi'S itself to rocks, timbers, and 
masoni-y by its toue-li byssus sj^ani by the shoi't dai’k- 
brf>wn foot. ’^Phis habit of associatine^ in closely 
packed ma.ss« s has doubtless led to thti contracted 
wede'elike. f<ji-m of the shell, and to the absence 
of — in yds cas<* — unm*cessai'y hin^e or marginal 
teeth. (Occasionally a few small hinge - teeth are 
dt'N elopcsl, but as t ht‘ species indulges in ver^^ little 
l<x*oinoti«^n after eai ly life these are not much needetl. 
'^riie manrle has a ilonble margin, the outer one plain, 
whilst tile inner is at <li1ferent parts fringed or 
tofdilusl, and on tln'. himler part formed into an im- 
perfcvA siphon. 

Though the Mussel is .always found hung up by its 
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^A>\vn (liiss.itislictl with its jiositioii, you will seo tlu^ 
brohiMi ;iii(l «lis«iv<h^l ^yssiis-tuuls in patches all ovt'r 
the tank. Mnssel-betls on some, parts of our coasts 
liave Ix'en je alously watched because of their powei* 
t‘) Iiot^tlie mud and sand, a.n<l pre^xeait tin* foreshore 
sliil'tino a.wa,y 
AN it h tin* tid<*s and 
c 11 rre* n i s. Th e 
stor\’ of I »id«‘l (_)r<l 
is ronnde'd 
ipion tlie know- 
t‘<l^«‘ <»r tin*, bind- 
in;^" po\\ e“r <»r tb(‘ 
b \ s u s. o s t 

books iiK'iit ioiiini; 

M nss(‘ls re])ral the* 
lt',i;-('nd tliat Mus- 
st'Is inst-cad of 
moi’tar bind tin* 
s t ( Ml t* s of the* 
bridi^-e^ te >i;;e ‘tiler, 
and that., llie*i<*- 
fen'i', tin* tow n 
anlln_)i-it ie*s foi hid 
tin* i‘e*!^e>val of 



thal 
] >ioi ,s. 


o,jcncd to show tho vanous organs 
(nat size) 

h‘ fanX (, byssu'. , tf, 1, musoles of the foot; 
lips, A, lobe of marUle , i,j, gill plates 


1 * 


tin* ineillusk^ 

1 1 lie in its 
1 1. is 1 1 .n* t li;it. ; 
but. it is elm- t« 
ke*e*p eitr tin* w < a r 
tinn*s i;i\e* risi t 
11 ni.se, •vvl 10 ha\’e eate*ii tlK*ni, e.>ccasit>nally e\ en causint*; 
death. All kinds e>f the*en*ie.s have be‘en invented 


>liii)itie>n e»f this sejrt e*xi.st.s, 
» a conviction that, the* ]\In.s.s(*l.s 
■iin] tt*ar eif tint tiele*. JMnsseks at 
> very unidea.sant .symptenns in 
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to accoiiiit for this iiiiwhole^oiiio condition, hnt it 
would ap])ear to he due to tlicir ^ 4 ;l•o^Tth in the com- 
paratively sta.^nant watei*s of harV)ours, oi* to theii* 
being laden with spawn. In various ])arts of thti 
coasts of Kuroj)e, INFussels are in a sense cultivated by 
placing boughs of trees on the mud, which become 
covered thickly with JNlusscds. The houghs arc 
taken up after a few years an<l sold h^' weight. 
The accompanying woo<tcut showing the \arious 
|)arts of the animal will help to make clear further 
descriptions of the bivalvt's. 

The large Horse IMusscds ai'o hy most authors 
s(‘parat<.‘d from the genus d//y///a.s* an<l known by the 
name of ^To<lUA<t. Of tln^sti wts havt» se\'ei-al distinct 
species. Their shells are more oblong than wedgci- 
shaped, <|uite witliout t<‘eth, iiial the b\'ssus thcjugh 
much fim'r is also more amjilcs. Iiist<.;ad of hanging 
themsel\'es up, they burroAV, and some s]>in a kind of 
byssal nest arouml themsel\es in which gravel and 
other mai-ine rubbish Ls mixed up. d’he aflix 
“ Horse ” signities that these Mussels are coai’se and 
unfit for foo<l. 

The Otmimon Horst* INIusst*! (dA. unKfi- 
tlistinguished i*ea<lily from 
iJhe ^Mussel by the fact that tke beaks 
insteatl of being at the < xti'eme pointed 
end of the sh‘*ll Jii*e. at a slight <listance 
from it. The thick soli<1 shell is purplish 
ytdlow in hm*, but its true coloui- is dis- 
guist*d by the <lark brown epidt*rmis 
which, in young sj>eciniens, becomes 
drawn out into long fringing prticesses. As ih the 
Mussel, the impressions of the mantle and muscles are 
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well infirlcetl. '^l^hc too, may bo at once idoiiti- 

iiod by its difJbfbncc# in colour from the true Mussel. 
Tilt; latter luis a creamy white tint, but this is tlarlc 
orange ; the foot retl, whitish towards the thiclc and 
wrinkled base. Hoth uiarj^ins of the mantle are 
w^itlioiit fringe oi* toothing, though covered wdth 
delicate cilia. 

Tts habitat is a inutldy gravel at various depths 
between low water and 80 fathoms, 'most plentifully 
on our lit iriht ‘ 1*11 ctiasts. Tts usual size is about 5 
inelit;s long, but it has been fountl over 9 inches in 
length. Its rtKiiny interior is a favourite resort of 
the i*ea-cral), which appears to live on the most 
friendly terms with it, and to avoitl all risk of 
injuring its htist has got ritl of every one of those 
angles aiitl sharp edges that charactei'ise most crabs, 
ami is now as smooth aiitl glossy as glass, with every 
edge rtiuiitl<.‘tl. 

There are several other British species described, 
of» which om; or two are possibly only juvenile 
forms. The T>i;ai*d<.;<l TTorse IMussel (JS/I. harbafus) is 
little more tlain 1 inch long, with an orange or 
scarlet shell, mostly hi<l<len by a thick yellow-broAvn 
ejiidermis, which on tin; back find front of the shell 
is so spliir u]i as i.o foi*m a fringe of thorns. li^ach of 
tlu*s(; tlioj'us is b<‘ar<led along one side only, as 
shown in tin; ligure of a small iiortion. It 


oc(;ui*s on the south ami west coasts of 
hngland ami \Valt;s ; i*arely on the east ; 



also on the south and Avest of li*eland. Its ° 

opiderm 

liabitat is on I’ough gi*ouinl from h>w water 
to 18* fathoms. The Tulip Uoi-se Mussel (il/. atli'i- 
iUiciJL) has a broad convex shell, slightly smaller than 



SJiell TJfe 

tho last, till II and flossy, a yollowisli lino, the 
hinder portion bcdn^ also nsuall^’^ ni^ii'ko<l Avith rosy 
or jnirplo streaks after tho manner of 
a tulii^. Tho thin polishetl epidermis 
is almost ti*anspar(mt. It oeei’fi's very 
locally in Sc*>lland, inoi-t' fretpieiitly in 
Tuhp Horso the south of Knu'lantl, ai'oinid Ii’eland, 

' and alon^ the \Vt‘lsh coast, ] )ri*ferrin^ a 

iKittoin of graved or sandy mud, at «le])tlis i*an*;ini^ 
from 7 to 4-0 fathoms; hut it cannot In* icckone<_l as 
at all ft common shcdl in J>ritish \\'at.i*rs. The 

^eiiei'al aspcjct of the tk‘aii JIorst‘ ]Miiss< l (JA. f}h<if>c- 
is siiiiilai* to that of the lieardiMl Horse 
IVIussel, owiui*’ to tlu‘ manner in Avhieh thc‘ e])iderniis 
is split up into sl(*n<ler ])i*ocesses. l»ut tlie di f Icj'enc'e 
may lie seen at once if one of lln‘se tilanu-nts he 
examined, for neither of its is hcarded iis in J/. 

ha Hm ( as. Strijilied of this shau'Liy c*.oal.in<j^ the 
shell would he seen to he vt‘ry much the shape of a 
kidney-hean, as imlieated In' the name y>// f csvoZ 
and of a yellow colour tin^H'd with pui']>l(i. The 

hin^e-plato is sculjilure<l into a s< i'i<‘S 
of rouml teeth. It is ahout tliree- 
hiurlhs of an inch in h nj^th. It is 
common on all (jur J•fK■k^' coasts fj*om 
low water to d«*pth of 8<> fathoms. 

It oftcai tlisi^uises iis« lf hy sjiinnin;.;- up fj-a^nients of 
shell and jL»ra\'td witli hyssus into an outca* enve lope. 

d^le* “ creiiulateeH' eu* init<*lH‘<l liin/^it find njijitu* 
iiiare^’iii of tile last sp<*ci<‘S eoiisti tut«*s a coiiiH'Ctin^ 
link with the* ^enus ( * rr nf lla , wliicli has e>ht;iineMl its 
name fi*om such ornamcuitation. The* sliell resembles 
that of y^iicaUi in th<i fact that it is cntii-ely 
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composed o£ “ motlier-cy-pcai*l.” miiiiilc^ forms 

onlA-^ one. siphoTif — tlitit Tor ^e.ttin^ i-id of wfistc';, and 
tliis is Vfry slioi-t, — fresli siij'>]^)lies bc‘in<^ taken in by 
iliti open front. '^Idie foot is of peculiar construction, 
consistiw^ of a cvliiidricfil stalk and a trm^'ue-sliapcd 
i“X])a.nsion Avbich is use<l ft>r crawling. instf;ad of 
sjiinniiiij^ nn extciisivt; byssus, tlicst^ content tbmn- 
Sf]\<'S Avitli a siiii;-l(‘ tlir(‘a<l by 'means of wbicli tliey 
siis]>fnd t la*mst‘l V(‘S. ^enus is im>av ri‘stricted to 

two s])(“(*it‘s, tboiiijrb forimu'lx' tbos<.* now fc>rmin^ tlio 
ot.“uus / Av«‘rt‘ iiiclmliMl in 

(.llossy C^r<‘iK‘]hi ( t 'r/f<t)nh{'<(,) bas a sfdid- 
lookiij'j^, ;j;l<.>s,sy \\]iit«'‘ s1h‘ 11, niai'ktwl by ^lelicate 

i-a<lialini^ libs, and covei*e<l b\' a slii;lit palt‘ \'ellow 
<‘]>id< ‘rniis. Tli(‘ broad liin‘;'<.‘-j)la( <* is notcln*d or 
crenulatfd as alrt‘ady not(‘d, ami bears a wtul^e- 
slia])<‘d t<jotli Avitli not(‘lu‘<I <‘d^'t\s. '^Idie intoi-ior t‘d^es 
ai-e. also crenulal < <1, so that tlui v.alves securely 
inte rlock all ic^und. It is b‘Ks than one-epiarteu* of an 
iiicji in leai^tb, and occurs on rock^" coasts in the 
soutli-Avest of ikinland ami rouml the Cdianne.l Islamls 
from low watt- 1 - to about 20 fathoms. Tln‘ Cross- 
C'lit ( ^rt-m-lla \ f<t ) is iiu)i*e oA'al than 

th(‘ last, of tlic d inuMisiems shoAvn in the tiirui-ix 
J t. i.s alsji# ;j,l«»ss\\ but. the* nuinbni- of ribs is cut 
sii'.dle-r, ami tla-A' art* cj-ossrtl b\’ iim* hail-- 
lik«‘ lines. At tla* ]K>iiits ol contact tlu'so lines ai-e* 
sliL’ddlA' raist*<l inO. ininutt* rt>unde<l ])oiTits. '^Tht* (*]>i- 
dermis is thiekei and of a tlarker hue, so that tlu^ 
,i;enerftl appearance of tlie shell’s ct>]our is pah* olive. 
It atfeets i;raA-elly saml on tiur nortlu‘rn coasts, from 
\rorksfliire and oj-thuinlK-rlaml te) the Shetlands, 
and ran^in;^ from to 70 fathoms in depth ; it 
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also occurs oft’ tlie coast of ^Antrim, Ireland. It is 
ver3- active, aial likes to climb «,nd •liano- suspended 
its t bread. 

The J\r<Hl iohtr’mfi, tlioufi^li formorl^^ re^artled as 

Crenellas, — which we retain as a popular Fiainc, 

difter from these in several small but siifticiently 
important points. The mantle forms a distinct 
incurrent tube in front and an excurrent one' behind. 
The foot is strap-shaped, and may be extendeel until 
it is a mere thread two or three times the h*n<jjlh of 
the shell. The shell is rhoinb-shaj>ed, but instead of 
the ribs on the surfaces eixtenelin^ eejuall^' all ovej* the 
shell thc3^ are in two sei’ie's, which leave the; centre of 
the valves jdain. The hin^e-plate is note;h<'d as in 
Crenf^Hn y but as a rule the central or cardinal tooth 
is wantin<^. There are fe>ur British spe‘cic*s. The 
]Marble.'d Crene'lla (. 1 /. lan r'unn'ntn ) though 
seanewhat angular is rou^hl^" oval in shax>e, 
thin and ^loss^^, x>alt; maj’>)le‘<l with 

red-brown. Its b%’ssus is ii]iiH)st tra-^^is- 
X)arent, but tolerably stre>n<^. It livt;s 
amon^ the root-like suckers of the' lai-^e r seaweeels, 
in the crevices of rocks, the interior of t‘inx>ty sliells, 
and very commonly" embed<le*d in the tou^h cejat of 
the simjjle ascidians. An avc'i-a^-e specimen of 
'tuenf u 1(1 maj^ ^deld sis man^’ as twenty of 
these mollusks, which do jiot sj]»jK‘ai' to csiuse siny 
inconvenience, to the host. Jt occurs fm sill our 
coasts, but must Ik; sought b<*low the lowest tidt'-msirk, 
in whsit sxre known as tla* ]. 4 aiiiimirisin sind Ooi'sillino 
zones. If not satisfted with its pr(;sent (pnirters, it 
displaj^s considerable activity in seekin<r others, 
stretching’ its foot to its greatest extent, and having 
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talJoii by its tip, p^lHnj]^ itsolf raj>iclly along by 

contracting its fftot 4 »gaiu. Having secured a corner 
1.0 its taste, it spins its }>yssus an<l becomes fixed for 
the time. 'J^he Itibbed Crcmelia (^M. amtulaict) is a 
mucli ♦smaller and brighter species, tlie shell 
pi'oiiortionately narrower, crc^ani coloured marked 
with ]»urplc-browii streiiks, which are often 55ig;2ag, 
iin<l wliich show through the j)alc green epidermis. 

( )eejisionaJly it attains the length of half an inch. 
It is local on the coasts of Devon, Cornwall, Wales, 
J)onegal, an<l the Islaml of H(;rm, whei*e it may be 
fouml s]mn up under stones, <jr on small seaweeds, in 
the lowest range of rock-j)ools, oftcni with shell 
frngiiKMits and gravel mi.xe<l up with its byssus. 
'^riii* Ch-een Cr<*nella (JA di.<tc<*rs) is slightly longer 
and much broader than tluj last, yellowish brown, 
with a rather thick green epidermis ; less 
angular than the others. 'Jlie animal sews 
togt‘lh(‘r bi-anches of the common coralline 
antk <^ther small st aweeds that it may dwell Green 
in safety witliin the nest. It is very 
gen(‘i*ally disti*i 1 )ute<l, an<l may be found 
abiindantl y in i*(jck-pools at half-tide and below. The 
niaek Crc‘nella // /V//vO is so-called because in 

age<l spc'cimens tjie ej^idermis {issumes 
a black tiiit : moiv frt'ijuently it is 
soni(‘thing ]»t‘tween a pui’plish brown 
and <la.i-k olivt* when looked at 
closely. The colour and the sculp- 
tnre at once distinguish it from the 
oi.hers. '^Die two sets of ribs from the beaks are 
crosse(.l* by a third and coarser transverse set, which 
form a network, often with minute knobs at the 
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intorsc'ciioiis. It is ii j)iirt‘lv iiortliorii sjK'cios, boui^ 
fouinl coa.sis of ^>>c*<ctl;uAl and Sli(*tlaml, 

exti'ndiii^ sontli only as far as Yorksliirci and Dnrlunn ; 
occurring' in nnidd^^ { 4 ;ravol at <U*ptlis ran^in^- from 
7 to 90 fathoms. Lar^o s 2 )fcinions may mt*/,isniv as 
iniich as 2^ inclifis. It is kmnvn to nojUunai fisli(*r- 
men as the ‘‘ Corduroj^ Mnssrl.” 

Tlu'se fire the oidy sj^eneifi of Kilihr.inchiata 
sejited on our coasts. 






1 1 TT Iho Oyst(‘r and its alhos 
r<‘iic]i tlu* lliird ordtT of 
1) i V a 1 V a in ol 1 ii s c a — t li 
PsoudoIaiiK llibranchiata 
small ()i-<lc‘i* cliaractoi*is(‘d l)^’' 
!i ^iirUjcr a«lva]ic<‘ in i;il 1 - st rnctui'c. Tho uiiitcMl 
lilaiiMMits ol’ ilu* ^ill ai*(‘ not mcroly so loii^- tin to 
icijiiiiT (oldiiu^' l>af'l< until tlioy pi'aclicall\' constitute 
roll!' i^i ll-j ilat <*s Oil oitlicr si<U* of tin* foot, but tlic 
cd^cs tjl’ llu'si- ]>l;d<*s nia\' In* united to the foot and 
the manije ri‘s]>eet i\a i w 'Tlie edi;es of the mantle 
are (juiti* ojum all the way round, the foot is very 
small, ami the I’oriamist of the two muscles for closing 
the valves is usua]l\' iimlevelopeil. The only iiativi* 
ie]nesentatives of this (jidei* are. the Fan Mussel 
tin* <)\'ster (tAs7/'Cf<), the iScallops (Prcfru), 
and tho File Shells {^Lhna). 

’'rhi*Fan M iissel (/^/n rad /.s) has tho distinction 

of beiim our Jai’^est native, mollusk, adult s2-)eciiiieiis 
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Vfiryiii^ ' from 10 tu 15 indies in len^tli, AvitK n 
^^reatost breadth of more tln^i t*]iat measurement. 

The shell is wed^e-shapod, the beaks at tlie exireme 
front, the broad end .i^apin^ and elosiir<' imi)ossible. 
For two-thii-ds of their ux>l*er mfir<j^ins the \'y.lves arc 
connected by a narrow, horny, elastic li^amcait, set 
in a fold of the toothless hin^e-jilate. 1 he flossy, 
horn-coloured, thin shell is iiiarke<l b^^ lines radiating 



from the beaks to tlie hinder marijiii, and lines of 
j^rowth crossing these. '^riie animal, which varies in 
colour fi-om yellow to i*ed-browii, uses its foot chiefly 
for spinninj^ tlu^ stron;^ an<l abundant byssus by 
which it moors itself to the bottom. Th(‘ connection 
between form and habit is at oncti seen in all th(i 
members of this oivler : they are inactive <*j'eatures, so 
tlie foot, which is pi’imarily Ji hicomotive or^jk-n, has 
dwindled to small jirfijiortions. The byssus — shown 
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in •tKe ii^nre — lias been worlcecl up, as an *object of 
curiosity chiefly^ into ]l||ufis and otlier articles, and 
when mixed with sillc lias been woven into gloves. 

Although the Fan Mussel occurs all round our 
islands, Jn mud<ly gravel or sand, from low water to 
a <lepth of 80 fathoms, it cannot be regarded as a 
common species. Whei*(i it <loes occur it will be 
found in some numbers, for it is ^ref^arious in habit, 
like all the specn«‘S numtioned in this chapter. The 
]ioint<Ml foi*(‘j)ai't of the shc;ll is inserted in the ground, 
so that thci broad oiicn end is uppermost. The fisher- 
men avoiil the groiin<l wdiere the Fan Mussels are 



from fear of having their nets destroyed by the sharp 
knife-like edges of these broad ends. I have already 
referred briefly to the little Pea-ci*ab no/crc.s*) as 

lodging permanently ii\ the shell of the Mussels and 
Idorse ]\TTissels ; still mort* tloes it affect the Fan 
Mussel, in which retreat it e.ame under the notice of 
Pliny an<l other ancient writers, who called it Pinna’s 
Fi*it*nd, and invente<l many mai*vellous fables of the 
iloings of these strange partnei's. Kxcept on the 
supj)osi<.ion that the crab acts as a liousemaid or 
scaveiy^er it is not easy to umlcrstand what advantage, 
the mollusk <lerives from the pai’tnership. Crab 
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arehi tootlin' is rich in ano;los, sliarp crimes, and spii\<‘s, 
to sorvo various purpost‘s in li^os ; hut tlio l^oa- 

crab lias oivoii itsolf up so AvlioJc-lioartt'dly to the 
coin Tort ol' its J'liond that it lias ^‘ot rifl oi‘ ovoi*y 
ani^lo, (‘Very shai ]) od^o, (‘V(‘iy s]hiu‘ and s^fi* hair. 
All its ])arts a! t‘ r«)un«]o<l, Jtnd 2 >olisla“d with a suid’ace 
like o’lass, so that tlie inovc‘nients of this stran^'e 
little crustac(‘an between the i»i]Js of the J^tinut 
cannot cause injur\* to the very delicate tissues of the 
niol 1 usk. 

The Oysters are iv] >rescnt(jd in oui- fauna b\’ the 
solitary sjx'cies which has fi‘oin th(‘ c‘arliest human 
jn'iiod b('(.‘n iu‘^ard«‘d as a luxury, becaiisi' thed(‘inaiid 
ajijiears alwa\'s to have exc(‘(‘d<‘d tlu‘ su])2>l3" ; and 
conc<‘rnin^ whoso structur(‘, growth, artificial cultiva- 
tion, and coniniercial valuer veiw much has been 
writt(‘n. 

ddie Common O^^ster ner-ds litthi 

descrijition, its shell bein|^ at least as famili.ar in the 

sti*<*ets of inland citi(\s as 
it is on the, sea short'. 
Attention may b(‘ called 
to th<- fa(!t, howt'Ver, that 
the \alves aie not erpial 
in sizi* (jr form^ tin* lower 
(l(.‘ft) beiiiL;' lar^-er ami 
con\(‘X, ami the upper 
(ri;j!;ht) is flat oi' slightly 
concave. Whilsl the left 
is fri'fjuently mark(‘d by 
overlapping- ])laits, folds, 
and flat spines, the ri^ht is iisuallj^ plain. Tike shell 
of the veiy ^-oun^ Oyster is round in outline, but 
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its #<ucccs'diii" growth will in all probability greatly 
iiKxli fy this Torn^ At cvxrly stiigo of ox^isteiico 

the* loft \alve bocoiiie.s ct‘iiieiit<Ml to a stoiH‘, an older 
slull, or to some otht‘i* obj(‘ct on tla; bottom, and 
tbonceforwaid i-canaiiis a. Hxtni-e. It has, tliereCore, 
no n(“t*d of a foot c‘itli<‘r for locomotion or I'oi- spinning 
a bvssus, and tlni foot is absent. ddie nifintlo lias a 
d(»ubl<^ margin with a lino fringes : tlu; li]>s are largo 
aiul neail\ tiiangnlar. In the a<ljoiiiing figure it 
^^'ill be seen tliat the* solitary muscK' for closing tlio 
vab os is ])la,ced nearly in the etmtre of the shell. In 
the sp<*cies e<)nsi<l(“i*c‘d in the |>rc;vious chapter thei'e 
were tavo such inuseh's, om* at each <Mid of the shell 
but a^vay from th<‘ b<*aks. In though tlu‘se 

musc'les app<‘ai- to ]ia\H‘ ehang<‘<l tlieir jiositions, it is 
i‘ealiy th<‘ Ix aks that have moves! te) tlic' e.Ktreme 
front of the sh<*ll. In one muscle lias entirely 

gone, but the i*(‘maining onti is much enlarged. There 
is a. thick, st rong, curv'^od pacl t>f cai’lilage between the 
beaks to ketij) tlie valves open, and a short ligament 
(jii ( ftlier side < f it. The hingo-j>late is tliick, but not 
furnished with teeth. 

J laving regai-d to the namber of natiii’al foes, 

aj>art from man, the most r.‘ii)acious of thcan all, it 

is not surprising to learn that the progeny “spat ” 

of one ( )\’sf^‘r may lx* anything ’from a few hundi-ed 
thousands to sixty millions. When discharged by 
the parent tlicise art* fui’iiisiietl with tlelicatt* cilia, aiul 
by lashiiAg these (ht'v Ikjat through thti water tluring 
the tlrst two days. '^f'hey then st'ttlo on st)mo suitable 
foundation, to which th y become perinanentlyattacht‘<l 
— or tl^4*y perish. The character of the weatliei* at 
tliis period is of the utmost impoi'tance to tlie future 
6 
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Oyster supply ; and the Oysters have selected •tlie 
summer months as aHbrdin|r; the gjj-eatest chance o£ 
success. A warm day and a quiet sea are the 
favourable conditions required; with n low temper- 
ature and troubled waters there is every probability 
of the spat bein^ destroyed, or, what is almost as bad, 
carried far out to sea. 

Left on their natural banks O^^stors ai e full-<j;’rown 
in .about four years, but when dr<‘<l^od and laid down 
again in the culture beds ihc‘y take several years 
longer. “ ^Natives ” ai*e those supposed to have jjasstMl 
the whole of their lives in the be<ls about the mouth 
of the Thames and INfedway, Imt many of them no 
doubt arc those that have* been dredged in distfint 
parts of the coast, i)urchased by the Kent and Essex 
merchants, and relaid for a year or so. Oyster- 
dredging is i*egul{ited by local fishery bylaws, which 
fix the minimum limit of size at which dredging is 
legal ; inches, for instancti, being the minimum at 
Falmouth, the Oyster then being about years old. 
They are considered to live about ten years, but to 
be at their best at five ^^ears, whem the shell nieasui-es 
as many inches across. I'htj “ Green Oysters,” or 
huit'res tJe ^[ti,TC'inirs, of Norm^indy have becui 
epecially fattened on a gre<*ii diatom {Na rlvvl<t 
ostnrectTUjL) in ponds rich in this particuiar form of 
microscopic plant - life. In the course of several 
years of this diet the Oyster in turn becomes green, 
■and ac<j[uires a .special flavour. 

Loth on the natural .sea-banks and the estu.arinc 
beds to which they are transplan te<l, Oysters have a 
number of enemies to contend with. Starfif^hes and 
crabs are the best known of these, and they can be 
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cai^ured and destroyed ; but a luorc insidious foe is 
not evident until 4tK i^isdliict is done. This is a small 
oranf^e sponge (Clxoi^a') that bores a network of 
tunnels ramifying coinjdetely throughout the shell, 
reinlerin^ it I’ottcn, sind compelling the Oyster con- 
stantly t<3 dt'posit new layers of shelly matter within 
to kc'ep the. in trailer out. Whelks and otht^r mollusks 
with drilling power bore through the shells and eat 
out the. ( ) 3 ’ster ; whilst the octopus with liis ]^arrot- 
like b(?ak, and the skate with its poweiful tc^eth, also 
aiUl to the ilestruction. The Oyster occurs naturally 
on all our coasts ranging in <lepth from low water to 
about 45 fathoms. 

The Scal]o]i)s (yv<*/cn) are not only the near 
allies of ^hcj Oystoi*, but some of them share the 
sam<‘ beds with their more valuable relatives. 
Though the Oystcjr is more liighly esteemed on 
account of its comiiiorcial and gastronomic import- 
ance, the Scallops must be pronounced at once more 
b«*a\jtiful and more interesting. The shell is more 
nearly synniu trical, though the v^alvos are usually 
uneijual, ancl the strong even ribs with which the 
sui'faces ai*e oi*naTnente<l has made the shell familiar 
in decoration of many kinds. This shell though 
strong is yiin.. though hard is light. The strength 
is largtily due to the hollo\V i-ibs, which make 
possible the. lightness necess.iry foi* submarine flight, 
small Sc.Jlops and Quins being remarkable for 
their powta* t>f rapiilly flitting with a zigzag course 
through the water by the opening and rapid closing 
of th<.‘ir valves. A glance at the interior even of 
an empty shell will show that the muscle for 
closing the valves is very large, and must con sc- 
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quonil^' 1)0 very powerful. Thfi riljs ot* tlic ScaWop 
Khell serve another iuiport^it purpose' l>(‘si<les that 
ot* coinhiiiiii^ streii^tU witli li^litiiess : at the lower 
iiiai-^iii the ribs ainl iiiterveiiiu^ spaces of the two 
valves so accurately tit together that wi^^^ 
almost contial muscle holding the valves to^ethea- 
any shifting of them to ri^ht or left is impossible. 
The devt'lopment of tlui “ c‘ai*s ” at c^ach si<le of tln^ 
beak f^ives similar sti*eiioth to the u])pt‘i- mai-^in, 
anti allows of the emplo\’ment of a lt)n<;- thouj^h 
narrow lijjjament. The foot is develtapc'd as a tin^ei'- 
like or^'aia, occupied in the spinning; of byssal threads, 
and space is left bedween the' eairs foi* tlie passage 
of these, the two valves bein^ kt‘]>t slightly apart 
at this place by a little boss. Ortlinavily tht*, shell 
is k(‘2)t sli^’litly open b\’ tht* ^‘Ifi'^tic cartilage 

betwc'en thtj bciiks, and tlaai tht* mantle is seen to 
^j^reat advantage. Its mai-oin is don bit', the inner 
linely f linked .anti the outer edj^t'd with lonj^ 
tentacles, and at their bast' ^Icam a low of lar^e 

an<l brilliant opalescent ‘‘eyes,” whost' optical ]>oweis 
aj^l^ear to be of a relativt'ly hi^h order. All the 

] British sj)i‘cies .are unattaelied 

with the, exceptitm of 

The Hunchback Scallop (7*. 
piist(t), which in tht' .‘idult state 

becomes attachetl likt'. an (Oyster 

by its lower valvt'. '^fhouj^h it 
bee-ins lift* with as syinint'trical .a 
shtrll as the otht‘rs, it luis a liking 
f til* ctmtracted tjuarters, such <‘is the 
interior of vacatetl shells, clusttirs of cei't.ain CfcU'allines 
(A'«c/tara), etc. After attachin^^ the iiewtist x^ortion 
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of its valve to its support, its fui*tlicr j^rowtli 

proceeds une»|uainy : ?H\at tlie flistortetl apj^ear.ance 

Ciiisues Avliieh lias su^i^esteil tlio title of Huiiclibaclv 
ns a littiii^ one, though Linuaais enlk‘<l it (a 

youn^;stS^r). i'roni Avliat lie evidently i-e^ai-di‘<l as its 
iiiiinaturi* or iiin'xpanded appeai*aiice. In its caily 
and re^iilni- condition tlie shell is lon^ei* from hack 
to front, like tli<‘ other species, hut as maturity 
coin(.‘S to it t.li(‘ <lista.ne(*. from • heaks to lo\vi*r 

innrj 4 in heeomes ^i-e.a.ter than the hm^tli. '^I'he 
vnl\es, t»>o, that had h>rmerly betai etpial in size, 
now ht‘<'oiiie uiuMjual, the u]> 2 >e 3 ' often lar^cn* and 
mo 7 H^ eon\ex than tin* lovvcu*- Tlie sculptni'e consists 
<jf Inr^i'r and snialhn* sharp I'ihs, which alternate, 
and in an a<lult, ninnher ahout, 70, hero and thi'i-e 
j’isiii”’ into ])riekl\' scaJi'S. Tt lan^cs through all 

sha<les of coloni-, from wliite thi’ouf^fi 3 ’cllow 

an<l red to hrown, streaked a<nd hlotcdied with 
other tints of the same stuies. The posterior ear 
is iai‘e'(‘r than tlu* oth(‘r : and the ocelli ai*e f(‘W 
in iiuinher. It. may he found where the coast 

is roek^’, raiiL^'in^j;* fi’oni 5 to S5 fathoms. 


ddn* \"ai’ie^-at<‘d Scallo|> ( /*. rn rt /f.s) 
has Old 3 ' fi*»)m 25 to d() I'ihs of eijual 
t li ickm ss,»oft eii hearing hlunt thorn- 
like ]>lates on their njipm- sides. 
Tli(‘ ears arc* unc*qual, the*, liindc*!’ one 
hc'iii*^ tlie lar^‘«*i\ Its ccdoui' ami 
markiii;_;s arc* much like thostj of the* 
Hunchhack, hut it*. c.>cc_*lli -cjf v hic*h 
there fire ahont JIO — iire smaller than 



in tliaf. species. It is well distributed all alon^ our 
coasts, from extreme low water to a depth of 40 fathoms. 
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The Quin or Queen o])crcrLJti'ris) is more 

nearly circular in shape, tMiii •‘amir smooth, marked 
by 1 8 or 20 broad, rounde<l ribs, sometimes with 
scales upon tliein. The cars are almost ccjual. 
The colour varies from white to yellow> orange, 
pink, red, bi'own, or purple, often marked with 
streaks or spots of other colours. The animal is 
as varied in colour as its shell. The 35 to 40 
black ocelli have a |>upil-like spot of greenish grc 3 '. 
Kull-grown specimens measure from 2 A to 3 inches 
acrt>ss. The Quin is jnoi-e partial to sand^>’ than to 
i*ocky shor(‘S, and that is probably 
the reason why it is less giveiv 
to fixing itstdf, and nioi*c‘ addicted 
to flitting like a submarine 
buttei-fly. It is strangc‘ that this 
l>owcr of flight should be so little 
known to tislieimien : I have 
eause<l the most profound as- 
tonishment in some expta-ienced 
mend^ers of this class by showing 
them Quins in full activity in an aquarium-tank. 
This species is much used for food on some t)f our 
coasts, the 03 ^st(il•-<h*edgers obtaining gre^at numbers 
from the 03 ’ster-banks and selling tht‘m*for a few 
pence* per hundred. 

Tlie Seven-ra^md Scallop (7^. is also 

almost circulfir in outline, but at once distinguished 
from the others b^^ the very diflereiit sculpture, 
the seven ribs being wid<*ly distant from each 
other. I-letw’'ceii these strong ribs the somewhat 
glossy" shell is very finely' grooved. In the^ upper 
valv’^e the ears are almost e<jual, but in the lower 
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ono tlie right car is distinctly larger. The shell 
is ruddy browft irt dblour, inarlvcd with white, 
and measures inch across. It is 
entirely a northern form, North- 
uiiiherh^d marking its most southern 
i*ange on our coasts ; it has a prefer- 
ence for rough ground and deep 
water, what is tenned its* bathy- 

. 1 • -1 Sevon-rayod Scallop 

ineti-ical range lying between 20 (one-fourth not. 

and 00 fathoms. 


Dn-rayed Scallop 
(one-fourth not. 
size) 


The Tigtu' Scallop (J*. has a smaller and 

pi-oportionately thicker shell, covered with fine even 
corrugatiems but with only a few distinct ribs. The 
ears are very uneciual, that to the left of the beak 
being three or four times larger than its fellow. It 
ranges from yellow (occasionally white) to purple, 
with the streaks and spots of othei* hues that have 
suggested its names. The animal varies from creamy 
white to red, and its 10 brown ocelli 
have pupils of gold. It is fairly plentiful 
wherever the bottom is sandy or gravelly'', 
and is fond of hiding in the interstices 
Tigrr of masses of coral or clinker, whence it 
Scallop flits at pleasure. Almost any stony mass 
from the tom will 1 m; found to harbour a number 
of living examples of this species, providing its 
surface is at ail bi*oken up into minute caverns. 


where the little Porcelain-cral> and many another 
marine animal will also be found. Testa’s Scallop 
{V. inroin/iciraftif is) is very similar, but with a broader, 
flatter, and thinner shell, less prominent beaks, and 
more equal ears. Its colouring is brighter, and as 
a rule the inside of the shell is vrithout the crenu- 
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Mottled Scallop, shell and antma 


laiions whieh onaT>lo tlio valves to interlock. It is 
i*ocorded from <le<'p Avatei* (IJI t<f HO fathoms) at 
SJietland, Skye, Antrim, Galway, Exmoiitli, tand 
Guernsey 

The Mottled Scallop (7\ di^ei-s but 

sligjhtly at first si^ht from Testa’s Scallop, but it 
is “ larger, thinner, and more fragile,” the i*ibs are 

thick I 3 ’' covt'red along- their 
ridgt‘S with i)roiecting 
scales, and crossed by 
minut<^ and irregular raiscul 
lines, '^riui cf)lc)uring, though 
similar, is U‘ss bright. The 
AN’hitish animal has 25 
crimson pupilled, blue-black ocelli, of iinetjual size 
and irregular disposition. It is fouml on har<l 
ground in from 12 to 90 fathoms of water round 
Shetland, Scotland, north-east England, Ii*eland, JVlan, 
and Scilly. 

The Pygmy Scallop <7\ siiniliK) is a minute 

and exceedingly fragile species, of almost circulai* 
form. The loAvei* valve is much smaller than the 
upper, and looke<l at fi-om jtbove tlni light ear is 
larger than the left. Thii sculpturing takers the 

form of fine coneeiilTic lini;s inst(‘a«l of*the usual 
radiating ribs ; the colour Avhilti oi- ^^'ellowish, 

streaked or mottled with bi*own or white. 'Phe 
animal has about 20 un(*rjual occ^lli in two sei-ies, 
black with a jjcarly centre. It jjrefei's sandy 

bottoms of a muddy cpiality, and i-anges from 2 
to 80 fathoms, all round our islands, but is nowhere 
very plentiful. 

The Great Scallop or Clam (7“*. 77iaii‘ir/i us) <liffei*s 
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from all the otlior species in the inequality of its 
valves, the lowei* h^jng veiy convex outside, whilst 
the u])i>(jr is flat with a slight concavity towards the 
healv. "Tills upper valve is also smaller than the 
lower, s<y' that the lower margins do not meet. The 
shell is thick a,nd solid, ornamented aiul sti’ongtheiied 
l>y about 15 broad ribs, which ai*e themselves corru- 
gated. The lower valve is white sutTused with pink 
and pale, ytdlow, but the upper valve has the i*ibs 
daik i-e<l, ami the intei*vening channels brown, tlie 
Avhole colour paling away to th(i beak. The animal 
is pink oi* red, the mantle marbled with brown and 
white. "J''lu‘re Jire fiom 80 to 85 laigo unequal 
ocelli in two series, greenish or dark blue. The 
young oi.t's spin a byssus and suspend themselves by 
it, but iK'foi’c th(‘ 3 ' have become a<lult they appear to 
have lost this po\N'er, or to have leariietl that thc'ir 
shells liav'e ac<juii-e<l sufficient weight and solidity to 
I’esist nuiv<‘meiits of the lower waters. It occurs 
g(‘i^u‘ally aiound <an* islands in wattu- of from 7 to 
SO fathoms. The saucej*-like lower valve has long 
done dut,\' as a drinking vessel. 

Closely i-elat<‘d to the Sciillops ai-e the File-shells 
(A/ an/ ), so-calh*<l on account of th<5 rasp-like chai-acter 
of the shtidl scul]»tuiv. "I’'h<‘ vjilves of the shell are 
unifoi-m and always whitn, iiijd the mantle is not 
oi-namenti'd with ]>romiiient ocelli at the iii.argins. 
J->ut tin .ugh not well develoj>ed and conspicuous they 
are there, and 10 make up for their (kdiciency the 
i.entacles which fringe the mantle are exceedingly 
long and numerou.'., and wave about like the tentacles 
of thff sea-aneimmes. During early life the File- 
shells flit through the water like the Scallops. 'Jdiq 
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foot of the animal is finf^er-sliaped and g^rooved ; and 
its lips are furnished with tentJirf3les«9ikc those of the 
mantle. Liike the Scallops the File- 
shells spin a b^’^ssns, which may he 
an easily detachable cord thereby 
they toinporai'ily attach themselv^es, or 
may be an enveloping tissue like that 
of the ITorse IVIussel, only in this case 
it Avould l>e plastei*ed over with excre- 
ment, ^ 1 ‘avel, shell fragments, and sea- 
weeds, formin*!^ a nest in which are 
several youngsters or one axlnlt. The 
native species are four in iniml)er. 
The Elliptical Kile-shell (/>. clI i p( icd) 
is a small species confined to the waters of the west 
coast of Scotland and Shetland. Its slusll is oval 
or elliptical, thin and glossj^ in spite of the 80 or 
40 fine ribs with toothed crests which 3*adiate from 
the prominent beaks. The valv’es have small tri- 
angular ears, and are connc-cted by a slight ligamvint. 
The body and foot of the animal ai-e pale orange, 
whilst the tentacles arc more pink in hue. It inhabits 
sandy mud in water from 15 to 85 fallioms deep. 

The Pleart File-shell (/>. fdtlKturlt’dJdifji ) is smaller 
than the last, more oblong, more convex,»»and with 
only 24 ribs, of which the middle one is the 
largest. The beaks projecting be^^ond the 
hinge are very prominent. The animal agrees 
in colour with the wliite shell, and uses its 
white foot for crawling. It is gener«ally dis- 
tributed round our coasts where there is a 
sandy or gravelly bottom at a depth fi*om 18 to 90 
fathoms. 
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o "Fraf^ilci File-shell (X. lofitcomhi'i^ differs from 
the preceding tWi fact that the valves of the 

shell are not e(|ual side<l. The ribs number 
from 40 to 00, and are very line and 
sharp, ^"he upper side of the shell ^apcs 
slightly. Tlie animal is colour(‘d bright 
oran^<S and the tentacles of the same line 
curling back over th<‘ white sh<‘l] presc'nt a 
strikin^^ contrast. Jt is generally .distributed wliere 
tlu‘i-<' is mud oi* ^I’avel b(d-wcen 5 and lOO fathoms. 
It is one of tht'. sjjecies that weave nests, though not 
in variabl 3 ’'. If tlie bottom is soft it sinks cliambeis 
in it, but where the ground is hard some protection is 
netMlcd a<^ainst membei’s of the Cod-family who hav’e 
a weakness for Fima-flesh; then it spins a nest, and 
decorates the C‘xt<‘rior with shells or fragments of 
shell of otlu-r mollusks and of crustaceans. 

The Gaping Filei-shcll (X. //7V/7?.s), our largest 

spt'cics, is more solid .ami less glossy than the others; 
its ^*ibs stronger ami rougher. The triangular ears 
ai-e unequal, and the ^mre white colour which distin- 
guishes it in earl^^ life afterwards becomes more or loss 




discoloured. The valves gape along 
the front mai*gin, and discover the 
rc‘d .‘iiiimal. The orange mantle is 
fring<*<l with 'a thousand oi‘ more 
lilaiiKints whicli, curling over the shell, 
ai e in .constant movciiiient. Like the 
tentacle.s of the anemones, these have 
tin* power of taking liold ; and hy 
placing one’s fingc‘r among this living 


fringe* the Fima may be drawn to a considerable 


distance. It affects hiirder ground than its con- 
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geners, iu water from 12 to 40 fathoms. Hero 
it builds its iiost under lai^o ^tt^nos, mingling 
with the by SSU.S -• threads bits of niillipore and 



Filo-shell in Its nest (nat. size) 


fragments of sliell, lin(;d within with excrement. 
Tlie young ones oftt^n associate, several in one nest, 
but the adults are rjuite solitary. '^Idi<‘y f rerfuently, 
however, acconiniodate guests, who in all probability 
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ficff as sea vendors. Anioii^ tlieso arc flic little 

Poreclain-crali (^l^trcellctntt lnn,(firijvn is) aiifl a iiiariiio 
worm '^llie ITerinit - crab 

wlu) lives ill cast-ofi* wliclk-sliclls lias 
similai’ ^icssniatt^s who do their best 
to kee]) the lioiise clean for theii- 
host. 

Tliis fainil y also contains tli<‘. Win^- 
shc‘ll {A‘'i(‘til<t hiruntlo), one of the 
Pearl - oystc'i’s, ami closely allied to 
I*iiiH<f. It is lik(‘ a small Pecien 
whose hinder “ ear ” has ^rown to an 
inordinai<‘ b no’th, so that it restanbles a win^ rather 
than an ear. Its home is in the Medi terra lu^an, but 
it is occasionally taken on our southern shores, 
]»ei’]iaps bc‘in<i; brought hithca* by currents in its earlier 
stages. S«‘\(‘ral lish<‘S, crabs, and jelly-tishes also 
inaka* (heir wa^y froni the IVIi'diterranean to the co.asts 
of Col•n^vall and L)evon. 



Gaping File-shell — 
interior 




Hill crefitiiivs to T)o clescribod 
ill this and some folJuwin^ 
cliapters dilTor from ilu* fore- 
in tlio ]n^dier develop- 
iiK'Tit of tludr rt'spiratory 
oi-^a ns. In tl i e M ussel fan i i 1 y 
wc showed that the ^ill -filaments hacl oot so long 
that they had to be folded o\'(‘r so that the gills 
appeared to be fourfold on each side of the visceral 
mass. In the Oyster an<l Scallop family advance 
had been made upon this devidopment I 4 V the ends 
of the turned-over gills uniting with tlie foot and 
tlie mantle respectively. The present cliapt(*r deals 
with niollusks in wdiich the two folds of each gill- 
plate have been pai'tially united by trusscjs whicli 
leave internal spaces and inci*easc the respiratory 
capacity. There are usually two muscles for closing 
the shell, and the mantle-edges are united at one or 
more points. The group includes both marine and 
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freiBh.-wa.tcr species, so wo must at times tflrn from 
the seashore to tlm river and pond. 

The animal in the first ^enus — A.nta.rte — lias an 
almost round body, flattened from the sides. The 
Jips are lai’^c ; tlie mantle thick, not frin^e<l with 
tentacles, but part of -it forms a short excretory 
siphon behind. The foot is conical and small, thoui^h 
tolerably powei’ful. The .sh.ell is more or less tri- 
angular and thick, somewhat flattened, with concentric 
fui-i'ows. It is coveretl by a thick yellow or brown 
epidci-mis, an<l has prominent beaks. In front of the 
beaks will be found a dark depression called the 
lunule, found in many other genera of bivalves, and 
here heai*t-shfip<‘d or lance-shaped. Internally the 
valves me fuiTiished with three central teeth 
(jca rdi'tictls) below the beak, and a ridge-like tooth 
on either side. There are 
three native species. 

The Kurrov ed Astartc-shell (A. fixU- 
cata.') has fi-oin 24 to 40 thick ridges, 
and* is white beneath the brown epi- 
dermis. The broad hinge-plate bears 
thi-ee Cfirdinal feeth, one small and indistinct, two 
lar<re laterals indistinct. The margin is thick and 
notche<l within. It partially embeds 
itself in sand and mud all round our 
islands in water from 7 to 145 
fathoms <Ieej>. It is by no means 
active, getting its microscopic food in 
Furrowed Astarto pUaity without the ncccssity for pur- 
suing it. The Flat Astartc-shell (A. 
is only al)out one-half tlic length an<l 
breadth of the last named, and may be distinguished 




Furrowed Astarto 
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from yotin^or examples of tliat species by its flatter, 
more ecpiilateral valves, and the slight depressions 
between the ridges. ^'lie interior margin 
has a jdain bevelled ed^e, not notched. This 
is a local species of nortliern ra.n^e. It lias 
Flat been found in sand and mud off the coasts 
Astarte ITorlcshire, Mull, and Antrim, in from 20 

to 40 fathoms of water. The Triangular Astartii- 
shell (A. tricvngxvlcvriti) is the smallest of* tlie trio, ant], 
as its names inllicate, lias three almost etpial sides. 
It is tliiclv ill proportion to its size, and the valves 
are almost without the' thick 3*id<^es of the two 
foregoing species. Where these are ] present they 
are few and not very jiroininent. The ytOlow or 
brown epidermis, which is strt‘akt‘<l with tlai’ker tints, 
disguises the white of the shell. 'J^he mai*gin may be 
either toothed, or x>laiii anti bt? veiled. It occurs 

locally in from 3 to GO fjithoms oi waiter. A 
fourth species (A. creiufiit) has been dretlgt^d 
between the llebi’ides anti Faroes, but can scarcely 
bo regarded as British. 

Attention should be calltvl in connection with the 
Astartes to the development of the hinge-teeth. We 
shall gradujxlly come upon spc*cies that are more or 
less advanced in this respect, and we^ wish our 
readers to consider these ttseth in relation to the 
habits of the animal. A deep-burrowing species that 
is provitletl with long siphons, remleriiig frcjtjuent 
visits to chjan water unnecessary, is also in little need 
of very powerful hinge-teeth. As a matter of fact 


the shell will be rarely closed ; ami powerful locks 
w'ould bo thrown away on an oj^en liouson Kut 
the Astartes only partially^ embed themselves in the 
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miiTl — so little that 
sufficiently, liowc»"< 

upon the shell an advantage these lielping to keep 

them firmly in place when they hav^e withdrawn the 
foot ami close<l the valves. 

In the Iceland Cyprina iilUfpri-yxct 'iidcimlicii'y we 
liave an e:?vaiiii>le of a single species constituting the 
sole living representative 
of its genus, tliough of 
the fossil sjiecies of that 
genus wo know ii<*arly a 
hundred. The shape of 
the valves is shown in the 
figure, but if the complete 
shell be jooke,tl at from 
behiinl it W'ill be seen that 

in that aspect — it is 

'leart - shaj^ed. It is a 
thick and slightly gk»ssy shell, with numerous 
irregular concentric raised lines, which are stronger 
towards tlie mai-gins than in the middle. The coltmr 
is white tinged with yellow and pink, but the brown 
epitlerinis hides tliis. The beaks are prominent and 
consi«lerably curved. Along tlie 
upl^er edge of each valve there 
is a grt)ove which holds one side 
of the ligament. The hinge-plate 
is broad and beai-s throe strong 
cardiniil teeth. The laterals are 
fvlso strong in the left valve, but 
in the right they are very slight. 
n)ea.*«?hi'es between 4 aiel 5 inches in length, 
and almost as much from the beak to the lower 
7 
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margin. The animal is of a creamy tint, and tlie 
mantle forms two short tiiTbes J^ehi^^id, whose niouths 
are frinj^ed with delicate tentacles. '[Fhe lon^ foot is 
broad at the base, but i*uns to a shai'p point. l^y tlie 
aid of tliis ijowerfiil instrument th(‘. C-yprina Inirrows 
in the ninthly sand, but not deeply, as may be gathered 
from the shortness of the tubes and the sculj^turc of 
the shell, slij^ht as that is. It is found on all our 
coasts, at all dt‘pths fi-om low water to 100 fathoms. 

The Heart-Cockle (^Iftorti'nl in, rni'') when viewed 
fi’om the side ap23ears almost rountl, hut from either 
end it is seen to lie more com- 
pletely ht'art-shajHHl than Cyprina. 
The lH*aks art' curved sjiirally 
towards the front, and from this 
jioint Iht'v ])resent the a}-)] >earance 
of tint illustration. Tliti thick 

shell is 3 ’t)llowish white in colour, 

but this is cjuito hidden beneath 
the red - brown ejiiderinis, which bears stiff i^hort 
hairs set in numei*ous lines latliatinjy; fj-oin tlu' beaks. 
The thick, bro.atl hiiit^e-^jlate bt'ars two cai*diiial teeth 
and two laterals. All these inteilock anti form a 
jiowei’ful safeguard against the shifting of the valves. 
The animal is whitish, the borders of ithe mfuitle 
orange, and the strong tri- 

angular foot of the same 
colour. The si 2 >hons are very 
short, with broatl, frin^C'tl 
oj^eninos which are at the 

centre of the lower margin. F^ull-^rown si^ecinuins 
average 4 inches across the longer axis of the shell, 
and almost as much at right angles to it. The 
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Rtraiif:je situation of the siplions is explained by the 
habit of the Mcj^’t-C^ockle ; by means of the foot the 
shell is eiiihechletl, beaks lirst, in 
the slope of a muddy baidc, so 
that only the lower mai*^in of 
the sln‘ll with siphons is ex- 
post'd. It is a loc.al shell, and 
its <listiibutioii is ii.hiK>st con- 
lined to Dev^on, Coriiwfill, the 
Avest coast of Scotland, a.n<l the 
south and east coasts of lrt‘land. 

The Noi-thern T^ucina (^Tjuviinv horrtUift) is also an 
almost I’oiind shell viewed from the side, but from 
either end it is seen to be a much 
Hatter shell than the preceding. Its 
whiteness is hi<l<k‘n by a yellow-brown 
epidermis, and its surface is relieved 
by a series of low but sliarply cut 
concentric ridges. The ]:)ointed beaks, 
in spite of theii- small size, are tolerably 
distinct. 'J^'lie hin^e-teeth are two sti*on^ cardinals 
M^ith a lon^ lateral on <*ach side of the beak. The 
intc'iior inarijjins are smooth and bevelled. The 
animal is white, with shoi-t thick lips and extremely 
short siphons. The. lon^ slemler foot emerges from 
the shell at about the centre of the lower inar<xin, and 
serves chi(‘fiy as an anchor to moor it to the ^rravel 
and sarifi upon which it lies all round tlu?se islands, 
fj'ojn extreme low water to ujiwarfls of 100 fathoms. 
Tulare is a secoiifl species — the Prickly I^iicina (//. 

— which is of more local occurrence. The 
shell is moi-c triangular than the last named, the 
epidermis of a much jmlcr tint, the beaks less 
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prominent, and the ritl^-es somewliat overlapping, 
their terminations giving a sjiiiiy ^character to the 
upper margin. '^Diere is Imt one cai*<liiial tooth in ilie 
right valve, but in the left there is a small additional 
one. It is more i>lentiful on our northern shores than 
in the south, and especially on the west coast of 
Scotland. 

In the next genus, the TIatchet-shells </•*>••), the 

smooth shell is more globular, though with a triangular 
outline, the hinder ]>ortion furro\\*e<l. The beaks arc 
considerably^ recurv'cd, but the hinge-teidb are entirely 
wanting, though an excavation in the l ight valve and 
a corresponding eminence in the left have; somewhat 
the appearance of teeth, 'riie margins of the; shell 
are not toothed. The thickene<l margin of the mantle 
is open all round and not ^ into siphons. 

I^he long slender foot is almost cylindrical. There 
are five Jlritish species, .all small .and all living on 
muddy - sandy shores. The llusty Hatchet - shell 
{A. fcTTughiosn^si) is the most plentiful of these, 
and gets its name from a jaist-like deposit over the 
epidermis which protects the thin, white, almost 
globular, shell. It occurs between 30 and 100 fathoms, 
cbielly off Skye, Shetland, and the west of Ireland. 
The Wavy Hatchet-shell (^1. //e.r arAva.s) has a more 
oval .and less glossy shell. The tca*ms “ w.avy ” and 
fiexaosits^^ apply to the upper margin IkIuikI tin; 
beaks. The hinder margin of the mantle is con- 
tracted so as to form some approach to a siphon 07* 
the aperture (jf one. This species is ^videly distri- 
buted, and ranges between 3 and 00 fathoms. The 
Skye Hatchet - shell (^A. cro'iili'ne'asifi') is ol^liquely 
oval, swollel:., more solid, and longer than the last 
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named. wliite shell shows through the thin 

t'-iaderinis. '^riie ^ooyi-like fohls of tlic hinge-plate 
tire stronger th.aii in either of the other species. It is 
a I'are specitis, and appears to be restricted (in Britain) 
to Skye and Slietland, where it occurs in deep water, 
between 45 tiiid 85 fathoms. 

The Round Double-tooth (^Dij^lnclo'nta, T'ot'UTidcitct) is 
almost round in outline, somewhat glossy, with 
irrc'gular concentric ridges; white, but covered in 
front by i/he ;^’«;llowish ej;>idcrmis. '^Fhere are two car- 
dinals .‘ind two laterals in each valve, one of the 
cardinals in each being cleft in or<ler to receive the 
undivid(Ml one of th<i opposite valve. The animal is 
white, with Large fi*eo lii>s, and the mantle edges are 
united, sa\'e for thc‘ large aperture on the lower margin 
where the foot c*merges, and for the incurrent and 
('xcurrent orifices on the lower margin. The shell is 
about 1 inch long, and almost as deep from the beak 
to the lower maigin. It is found on the surface of 
sandy mud in fi*om 12 to 20 fathoms, chiefly on our 
southc*rn shoi-i'S, but also locally on the west, as at 
Lundy, Anglesea, and Kishguai'd. 

There ai’cs six little bivalves of local occurrence 
that have Ix'en named after Colonel Montagu, who 
first disco\^*i-i'd and described them. TTis name in 
the Latinistxl form of JSfonUtcutcL stands for tlmt of 
th<; genus. As they have 110 popular name, we think 
it fitting to call them Montagu -shells. Montagu's 
Urchin-shcll (J\I. ftuhstrlafft') is a small, yellowish, 
oval, semi-transparent shell, about a (juarter of an 
inch in length. Its valves are marked by" about a 
dozen ^aint ribs radiating from the beaks, but not 
reaching to the front margin. The animal spins a 
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l^ysRus, and on the lower margin tliere is an indentation 
whence tliis issues. Theit? is fv tootli on each 

side of the hin<j^c-line, those of one valvt*. intei'lockinf:^ 
Avith those of the otlic'i*. Tlie animjil a^rc^es with its 
shell in bein<^ almost transparent. '^fhe. i-ear j)oi*tion 
of the frinj^fed mantle foi-ms a l>rief tube for the out- 
ward current of water, sin<l the foot is lai*^e and 
powerful. From 8 to lOO fatlioms dt'ep is tlie raii^e 
of this species on all our shore ‘s, but not tm the sand 
or mud affected b^’’ its allies. It has a more* remark- 
able habitat, bein^ fouii<l only on livino^ Sea Fi-chiiis, 
;ind chiefly on the spines of ih«' Heart -T ^i*chins, such 
as Spoictiifjiifi cnnhif'UD}, 

and JJryfiisits lyvifev. To these s[>iiies it is attach t'd 
by the coarse byssus-threads, jind no dou})t it selects 
this strange position in order to share the food of the 
Urchin. The Heart - Urchins, it may l)e mentioned, 
bury themselves in the sand, and apj>ear to exist by 
continually swallowing it and digtvsting out the 
organic matter mixed with it. The Urchin’s mou/.h is 
a shovel-shaped aperture on the lower sui face, and 
Montagu’s-shell is attached to fi spine in front of it 
where the indraught of sand is likely to bring minute 
food - particles to the mollusk. The two - tot>t}ie<l 
Montagu - shell (7IA. is less •oval than 

the last, apprciachi ng nearca* to Sfjuare ; flatter, 
and much less transparent ; whiter in cfdour. '^flie 
teeth in th(^ right valve are shorbu- an<l broa<ler than 
those in the left. 'i’he mantle has its margin fi-inged 
with bright silvery teeth, and foi*ms a vei*y brief tube 
behiml. The large broad foot is somewhat triangular 
in outline. It may commonly be found on lill our 
coasts, in water from 10 to 70 fathoms, nestling in 
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tlfc crevices of old bivalves, sometimes in the burrows 
of till'- I>oi*in^ - ^oi^e in old 03 ^stcr- valves. 

Its greatest h‘ii^ih is only a couple of lines. The 
rusty Montacju-shell fc/rntg hiosa^ is more oblong, 

gre^dsh white in hue, but this is hidden by a 
rusty-looking incrustation that covers the c'piderrnis, 
and is no donl)t due to the peculiar habitat of the 
creature. The front tcetli differ from the back, and 
the opposite front pair differ somewhat from each 
other in ol der tliat thtiy may interlock. It affects the 
barrows of tlie Meart-TJrchin i^Kelii'cioccji'rdi'i'iL'nh cor- 
ditl and often is attached by its b^’ssus to the 

bristle-liko spines of the Urchin, and is dragged about 
with ever^' inoveiiKait of the Ui-chin. 

W'‘ liave now to brieff^?' describe four small genera, 
two of tluiin each rejii'esented hy a solitfiry species. 
Tlie^^ ai-e all small, and consequciiitl^T' little known to 
the av'<‘i*age seaside visitor, and have no popular 
lunne^s. \\"e must therefore utilise their scientific 
nayies fis fax* as possible. The Globose Kelly-shell 
(^KelliiJb si(hnrhirularl>f^ is more or less 
globular, e(pial-sided, thin, glossy, with 
faint lines rnmiiiig across fi*om the beaks, 
and othtii's pai'allel with the lower margin. 

The thin ^Liid iri<lesca‘nt <‘pidermis gives a ° h el i *^81131 
gi-oenish hue to the white of the sliell. In pended by 

the i-ight valve the two strong teeth are t)yssus 

latiuals ; tluij’' .ai’e repeated in the left valve with the 
addition of a cardinal. Koth shell an<l animal are 
nearly transpai'ent. As shown in the first figure, the 
mantle exttnids considerably bej^ond the shell margin, 
and i*s edges are unite<l all round. There is a largo 
opening on the lower margin to allow passage for 
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the strap-shfi-pcd foot ; it is greatly extended in front 
to form an incurrent tube, ai^d ^ small opening 
_ b(diind serves as an excurrent siphon. The 
longer diameter of the shell is from onc- 
‘ ^ third to a half-inch. The small creature 

moves freely by means of its foot, and 
attaches itself by an almost invisil>le tliread, 
hanging in the position shown in the figure. 
It is fond of taking refuge in mud<ly discarded shells 
in rock-crevicc*s, anti about the tangled suckers of 
the larger seaweeds. Its vertical rang(‘ is fi-om 
extreme low water downwards. Tht' INlinute KcOly- 
shell (^K. in much smaller, its longest measure- 

ment being only one-twelfth of an inch. It has a 
thin, semi-transparent, glossy shell of a purple-brown 
tint, darker at the beaks and ^mler in front. 

Its principal markings are the irregidar lines 
of growth. There is but one siphon in this 
species. The foot is comparatively large, 
very flexible, and much used by tin* 
animal for climbing seaweeds. It is found in great 
abundance all round our coasts at low water and a 
little beyond. It has sometimes been calle<l the 
Mullet-shell because of the fondness of that fish for it. 
Mr. Hyndmaii took about 35,000 of these sliells from 
the stomach of a single mullet. This certainly sliowed 
praiseworthy industry on the part of the fish in the 
collection of food, as well as testifying to the good 
qualities of the mollusk as a fish-food and to its 
astonishing fecundity. 

In the matter of size the Iludfly Lasa^a {Lufima, 
'rahr(jL) comes between the two Kelly-shells, ‘being 
about the tenth of an inch in length. The shell is 
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oval, unequal-sided, white, deeply tinf^ed with red 
towards the upxjei^injLr^iii, and covered l)y a yellowish 
epidermis. Thei*e are two lateral teeth in each valve, 
but in tlio left valve there is in addition a small 
cartlinal. '’J''lie inanfchi docs not extend so much be- 
yond the slit‘11 as in ■ Kfilliiv, but in front it forms a 
protuberant ineurrent tube. The excurrent orifice is 
not sc‘A‘n boyoncl the shell margin. The long, tonguc- 
shaj)t‘d foot is used for similar* . purjroses as in the 
last-nanu^d sx'>ecies, and a byssus of less simple 
ehai-aetei* mo<3rs it to I'ock-crt; vices, to coi*allines and 
otht'i* st'aweeds, chiefly between tide-marks, all round 
our coasts. It is a specie^s that retains its eggs until 
tht*y jirt* hatched. '^Diese are jri*oduccd in batches of 
from 1*2 to 20, and when sufficiently developed the 
fry are shot into the world of waters through what 
ordinai-ily servc‘s as the ineurrent si^dion. 

The. C^oin - shells so-called from their 

res(‘nil)!aTic<^ to a small coin (J-riAanri), are represented 
by fi^'e native specit's. They ditter in several respects 
from the creatures just described. The shell is more 
Jiberfilly provi<lt*d wdth hinge-teeth, there being a 
cai-tlinal an«l tw’o Ifiterals in each valve. The mantle, 
wliieh is fring<»-<l with long tentacles, j)T'c>trudes nearly 
.‘dl i-ound, ai^l the ff>ot Cftn be flixttened in such manner 
that it i-esenibles the foot of 'a snail, and is 
us«id in similar fashion. The Scaly Coin- 
shell (X. s<i tuti7't€)suin^ is almost square and 
flat, its substance thin almost to transpar- 
ency, glossy, and white. It is finely i-ibbed 
in two - directions, the spaces left between 
th^‘ j let Work thus formed giving the surface the ap- 
XJoarance of being minutely j>itted. Inside the shell is 
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iridescent, marked Avith fine irrep^ular g^rooves wliich 
run fi*om the l)c*ak to the lower ^iiaijf^in. The cardinal 
tooth is small ^^nd crt'ct, whilst tlie laterals are lon^ 
and plate - like. The white animal has a short 
excurrent siphon, and a bluish foot sti*eaked with 
white. Tlie fring^e of tentacles around the mantle 
is shown in the figure, wlu‘re will also be seen one 
.tentacle above the foot <leveloY>ed abnormally as 
compared with the others. When the creature 
crawls alon^ it wavers this tentacle about, aY>par- 
cntly usings it as a sense-oig^an, feeling its way and 
ascertaining the presence of food. It is a southern 
SY)ecies, its distribution here beinj^ restricted to 
l3orset, Devon, Cornwall, the Channel Islands, and 
the south and west of Irehaml. bike the IVIontagu- 
shells pi-eviously described, it has a p3-eference for 
the company of a creature belong^ing^ to an entirely 
different class of animal life. In this case the mess- 
mate is a singular ci-ustacean, known as GchUv ateLUita, 
that burrows in muddy sand. No doubt the Lf^ptoii 
acts, to some extent at least, as a scavenocr, feeding 
upon the excretions and surjjlus food of Gehia^ whilst 
the flatness of its shell enables it to keep out of 
the way as the GebUt scuttles up and down his 
burrow. 

The Shining Coin-shell (^L. 'nificlitin) is a much 
smaller sjxicies, as will l)e seen on reference to the 
figures, which are of the natural size. It differs from 
eqxuimAtx^JL'm fjy the shell being less flat, less thin, 
with the beaks more prominent, and the animal 
appearing to be more gelatinous. The lower edgo 
of the shell is loss straight, and the fine i*ib-marks 
run only in one direction — that is concentrically. 
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Tlie shell is white with a tendency towax'ds a 
yellowish tint, 'V^iicJjL is the hue of the opalescent 
ej)iderinis. An eixJar^ed hgiiro of the 
hin^j^e- teeth is ^ivon ; they are more 
highly <levelopcd than in tiq'itct'maftunrrL. 

Tlie foot is more distinctly hlue, fleched ^shining coin-sheii 
with white, and the sij>hon is placed in enlarged hmge 

front instead of beliind. • It occurs sparingly on 
all our coasts where tliere is coarse sand, between 
10 an<l bO fathoms. The foi*m sometimes described 
as a separate species untlei* the name of the 
CVjiivex Ooin-shell (X. appears to 

cVn 7 e>^ htJ .a ^^ariety {ct > nve.Tcty of L. nt li idu/ni. It is 

Then distinguished by the shell being slightly 

more convex, ami marked all over with coarser 
pits than those found only I'ound the beaks in the 
type. 

The Furrowed Coin -shell (X. sxvZccit'uX'wvrC) is almost 
circulftr in outline and llattenetl ; its substance thin 
and^aliiiost triiiisj)arent, like that of X. sq'uxt'ni.oaxJL'n't, 
but instead of tlie jxit marks we have here a numerous 
series of broa<l concentric rilis covering the surface. 
The cardinal tooth in* the left valve is strong and 
ertict, whilst tlie corresponding one in the right is 
very small* The length of the shell is only about 
one-twentieth of an inch. Tt apj>ears to be a southern 
form, and has Ikmui fouml in the Channel Islands 
among coi-al lines below the lowest tide-marks. Clark’s 
C"oiri-.ihell (X. rln rh-ttv') is another minute species, but 
*of moi-e yellow tint than the last, streaked with fine 
white ‘lines that radiate from the beak. Instead of 
tl le rillls of X. aulcdtubJ itiii , the sculpture here consists 
of numerous fine concentric grooves. The outline is 
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trifin^ular-oval ; an<l the cardinal tootli in the left 
valve though strong is more fd/liqTjo than orcict. It 
has been found on gravelly sand on various parts of 
our coasts, both north and south, i*anging in depth 
from 18 to 80 fathoms. 

Turton’s Weasel- eye {GaleoYi'nmft tiiTtoiri) is the 
sole British representative of its family and genus. 
The thin oval shell is equal-sided, Avith minute beaks, 
and gapes widely in front. The hing<i is without 
teeth, and there is no epidermis. The animal has a 
long foot flattened to form a mxrrow sole, uj^on which 
it glides after the manner of a snail. The etlges of 
the mantle ai*e joinetl, but at the* 
front there is an oi-iflce for proti-ud- 
ing the foot, and there is a siphon at 
either end. Contrai-y to the habit of 
most bivalves, which keey^ their shells 
as nearly closc*d as possible, the 
Turton s WGasci-eyo — Wcasel-oyc spi'cads opcii its valves 
open and closed fullcst extoTit, aud SO flattened 

out, as in our first figure, it glides over the weeds 
and corallines, in water between 5 and 20 fathenns, 
on our southern coasts. It jittaches itself by a 
byssus, but when it wishtNS to move away the 
byssus is thrown off* from the foot. It will be .at 
once seen in the light of previous rem.ai ks th.at there 
is distinct relation here between tin* habits of the 
creature and the absence of hinge-teeth. A mollusk 
that uses its Avidely expanded A’^alx^es to protect it 
has little need of the teeth AAuth which many other* 
species lock their valves together — so the teeth are 
not deA^eloped. 

Beax^i ng the seashore for a time, Ave must repair to 
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the ^resli- water pond or stream, in order that*we may 
consider some of its inhabitants in tlieir proper order. 
There on the mud or climbing the weeds we shall llnd 
a iiuiriber of little bivalves, to wliich the popular name 
oF Fj-esli-water Cockle has been applitid. The nine 
sj^ecies found in this Country belong to two j^encra 

of one family the Hpliieritlfe and ai*e not at all 

related to the true Cockles- )• 'J'heir thin 
shells arc more or less globular, the valves being of 
equal si^ce Imt not equal-sided. The liinge is provided 
with both cardinal an<l lateral tetdh, and their general 
character ma^?' be gaih<‘red from this figure of the 
hinge of Cinmetmi . '^/"he animals are very 

ixetive, an<l by means of the mobile foot can not only 
climb weA‘ds, but by spreading it out on 
the surface tjf th<‘, water can iloat with 
theii* shells inverted after the manner of Hmge-toeth 
the pond-snails. From such a position sphn-num 
they often descend gradually to the bottom l)y spin- 
ning^x threa<l of mucus, the end of which remains at 
the surface or attiiche<l to a floating weed. By means 
of these threads they can reascend to the surface or 
remain suspended half-Way. They hibernate in the 
fine soft mud at the bottom, becoming active again 
when the ^’^4tlrnlth of spring has j^enetrated to those 
depths. The t*ggs arc retained in a brood -pouch 
within the gills until th<*y hatch, and the ^^oung 
rcMiiain there for a time, finally being shot out 
through tlie siphon when developed sufiiciently 
to take cfire of themselves. The biur species of 
Sjdnvri'iL'ni. have each two siphons, a character which 
serves •to separate theux from the fiv'e species of 
which have one siphon only. 



I o8 


Shell Life 

Tlio Morny Orb-shcll (aS*. coTniemiv) is comiiioA in 
most poiiils {ind streams tliroii^hout tlio country. 

l^lie beaks are placed almost in the centre 
of the u])pt‘r margin of this almost ^lobulfir 
shell, which is covered with a thin flossy 
Horny ej^idemiis. The colour is tliat of horn with 
some lighter bands runninjj^ parallel with 
the lower margins. The teeth tii-e well dt‘velo]^)ed. 
The length is about half an inch, an<l the animars 
span of life is about two years. ^.I''he Xiit Oi*b-shell 
(*S». 'ri/ricohi) is a much larger, more oval, and more 
solid-looking shell, anti its colour is yellowish brown. 
It is covcretl by a thick brown epitlermis, and has 
strong concentric ribs. 'I'lie hinge-teeth 
ai*e similar to thost^ of S. corurnm, but 
much strongiii*. The intta'ior of the shell 
has a pearly coating. The animal, like Nut 

/S', cornemti, is greyish, but the broader orb-sheii 

foot is less pointed, anti the slu>rter siphons are 
nearly of the same length an«l winter. Thougli not 
found in stagnant water, it is not pai-tial to rapid 
streams ; but may be sought in the gent! 3'’ flowing 
rivers, brooks, and canals of Englantl, from north 
Somerset and Surrey to south !Xorthumberlantl. The 
Oval Orb -shell (/S'. jKill ul umx) is a lo'^^al shell of 
oblong form, much flatter than the foregoing, thin 
anti semi-transparent, with finti concentric gi-t)oving. 
The animal is white, w^ith a long tongue-shaptjd ft>ot, 
and the long sijjhons artj connected almost throughoTit 
their length. It occurs oidy in England, an<l thei*e 
its range is limited to Surrey, Middlesex, Warwick- 
shire, Lancashire, and Yorkshire, wherti it ik found 
in ponds and canals. The last of the quartette, the 
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LaUe Orl^-sbell (*S. l-ncxuiinrcl), "wlien looked at ^rom tlic 
side is iiiucli like >S'. conme'it'nx, but from either end it 
is seen to be somewhaS; compressed, the beaks central, 
and usually capped by the nucleus of the shell ; very 
thin, stuni-traiisparent, an<l flossy, of a 
greyish-brown hue. The white animal has 
a foot twice the hm^rth of its shell. The 
sij)hons of this mud-lovun^]^ species are long, 
and C‘xhibit a marked diffei-ence between 
the i-espiratoiw and excretory tubes: the former being 
cylindrical with a wide mouth, whilst the latter is 
slightly conical with a small mouth. It is well 
distributed over Kiigland and Wales in still waters, 
but is only found locally. 

As aheady indicated, the five species of Pea-shells 
lain') may lx* recognised as such at a glance by 
th(.‘ii- Yiossession of one siphon instead of two. Their 
shells are also much smaller and less ecpial-sided than 
those of the Orb-shells. The River Pea-shell (^F. 

{nmilca.ia) is solid, glossy, somewhat tri- 
ajigular, and swollen ; deeply grooved, 
greyish l)rown in colour, with a thick epi- 
dermis, ami a quarter of an inch in length. 
The greyish animal is almost transparent, 
with a loi^ broad foot and a short siphon. It is 
generally distributed in runriing waters. '^Phe Foun- 
tain Pea-she.ll (^1 \ fun t l/a ale) is similar in sha])e to the 
Ijist, but smaller, less solid, faintly grooved, of a paler 
grey cidour, with more prominent beaks, and a thin 
epidermis. It is widely distributed in similai* situa- 
tions Uj those affected by the last named. The Small 
Pea-sh^ll (7^. juisill iirth) is oval and thin, with little 
gloss, finely but irregularly grooved ; of a browiiish- 
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{^roy colour, with very thin, epidermis, and the beaks 
nearly centi*al. The animal is^pale piidcish, with a 
long slender foot, and short conical siphon. It is the 
only native JRif^Uliiiiin of an oval form, so it will be 
readily identified by this feature, and by the almost 
central position of the beaks. It is generally dis- 
tributed in pools, ditches, and mai-shy places. The 
Shining Pea-shell is nearly round, vt^ry 

glossy and iridescent, pale yc^llow or pale brown, 
more strongly grooved than in the other specie's. 
The interior is whitish. The animal is also whitish, 
with a long, finely-pointed foot, and short, funmd- 
shaped siphon with a notched margin. It is found 
ill lakes and ponds throughout the country. The 
Rosy Pea-shell (jP. 'iiiili'iu'iii), though very glossy like 
the shell of -P. and gi-ooved in a similai* 

manner, is more nearly oblong than j’ound, and the 
lower margin is straight insteatl of curved. In colour 
it is yellowish or pale brown, the interior pearly and 
white. The animal vjxries in hue from white thi ough 
yellow to I’osy red, and has a long, slender, some- 
wdiat conical foot. Pike the other sjjecies, this is 
generally distributctl throughout the country in still 
waters. 

All these Orb- shells and Pea-shells ar.e but tiny 
representatives of the marine Cockles, and, of course, 
are cockles only by popuJai* courtesy. I'lie Presli- 
water Mussels are even nioi*e widely separated fi-oin 
their salt-water namesake's, though our native species 
are not of the insignificant sixes of the Presh- water 
Cockles. It has been suggested that all of* these 
fresh- water bivalves have originated in marine, or 
at least estuarine, sx^ccies which have become 
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ac^stomed to a certain admixture of fresh water, 
and have gradually wandered farther up the rivers 
and their feeders *unftl they have finally become used 
to water that is absolutely fresh. As they have got 
into quieter waters, where, too, enemies are less 
abundant, their shells have become thinner and less 
solid, with modifications of the animal to match. 

The Pearl Mussels {TJ'tvio) are represented in our 
waters by three species, of which the best known is 
the Painter’s Mussel {XT. 'plvtovub'n-Cy, so called be- 
cause the valves were formerly used to hold artist’s 
cok>urs, just as they «are used to-day to hold the gold 
and silvcj’ for illum- 
inating. The oblong 
compressed shell is 
covered by a thin 
epidermis through 
which show the yel- 
low ground-tint, the 
parallel linos of 
bi-owii, and the rays of green on the hinder part. 
The beaks are considerably forward from the centre ; 
the lower margin is almost straight. The interior 
is pearly, and the muscular im]^)ressions are distinct. 
A notched ^tooth on the front of the left valve fits 
into a groove formed by the mai’gin of the shell and 
a strong tooth on the right valve ; whilst a long 
plate-like tooth on the back of the right valve fits 
into the groove of a similar plate on the left valve. 
The animal has a large, broad, tongue-shaped foot of 
a redd^li or yellow colour, with which it burrows into 
the muKl of ponds and slow rivers. Owing to the 
thinness of the epidermis on the beaks — these being 
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tho oldest portions of the shell — the shelly matter at 
this part frequently becomes eaten away l)y the 
action of gases dissolved in the wjiter. It is about 
3 inches long. The animal is coloured light red 
tinged with grey, and the mantle is boi*dei-e<l with 
brown. The si ph ons of Hplu vri 'inn. and L* /.s* i<H u rn. ai -e 
represented in TInio by a couple of oi*ifices on the 
hinder margin of the mantle, of which tho dark 
brown upper (excurrent) is somewhat more elongated 
than the lower grey (incuiTcnt). This may be 
regarded as an English, rather than a llritish, sjiecies, 
for it occurs only in the riv'ers and ponds of England 
and Wales, and does not extend north of Xorthuiiibei-- 
land, or occur in Ireland. 

The Swollen River Musscsl (?7. t iimidios) is a slightly 
more solid shell than the last, and viewe<l endwise 
presents a much greater thickness — hence its name. 
In colour it is a glossy brown, the lines of growth 
often tinged with green. Tho interior is bluish and 
pearly, with strongly marked impressions of both 
mantle and muscles. The hinge-teeth, though similar 
to those of the last named, are of a stronger character. 
The animal differs in colour from U. 'jdcioi'xinrn, in 
being greyish instead of red. Its distribution is 
nearly the same as that of IT. 'plctortn/ni, pxcept that 
it does not occur north of Yorkshire. Roth of these 
species produce pearls, l)ut they are very small and of 
inferior (quality. The Pearl Mussel is U. 'inxiTtjiJL'HytifeVy 
which has a shell of more oblong shape, much 
flattened, though of solid matei*ial. There is no 
gloss upon its rough, blackish-brown surf acts. Its 
length is about 5i inches. I^he interior is «pcarly, 
but in this case the tint is flesh-colour, varied with 
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stains of dull gi'cen. Tlio animal is usually gTeyisli 
with .a tin^j^o of It is a northern species, not 

occni-rin^ south of Penibi’okeshii’c and Yorkshire. 
Tliis is the species which pro<luces the llritish pearls, 
at one time a soniewliat important article of jewellery. 
Tlie so - called “ fisluiry ” a 2 >x>ears to have been 
aT)an<loned, ground that ‘‘ the game 

is not woitli the candle.”’ We are told that in the 
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middle of t#ie eio-]jteent]i cejitury the Perthshire Tay 
in til roe years contributed to London pearls valued 
at £10,000. These varied in hue from white, through 
I>iiik and green to brown and black, the white pre- 
dominating, and the pink most in demand. The 
peasants used to collect the mussels from the 
mount Ain streams just before the corn-harvest, and 
in the oldest and most deformed spc'cimens they were 
most likely to lind the jiearls. Yet it is said that not 
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one per cent, of the shells conttiinecl a pearl, and that 
only one pearl in a hundred Ij^^^d any great value. 
The best of these, very regular in form, clear in 
colour, and the size of a pea, would he worth £3 
or £4. 

The Swan Mussels of which we have 

two foi-ms, are less regular in outline than tlie Pearl 
Mussels, and arc, as their scientific name indicates. 



Swan Mussel — end view 


practically toothless, though the hinge*- teeth are 
represented by sharp ridges on the valves. I have 
already described theii* structure in the Introductory 
Chapter. They occur in similar situations to those 
affected by the Pearl Mussels, but are more generally 
distributed throughout Great Britain. The large 
Swan Mussel (^. cygnttecC) has an oval shetl, but 
with a straight hinge-line, and with the* beaks 
placed well away fi'om the centre, forward. The 
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fcJrepart is swollen, and the upper part above the 
beaks compressed. jGrreenish yellow is the colour of 
the shell, which is covered by a thin, brown, glossy 
epidermis. The lines of growth are strongly marked, 
and the interior is white wdth a pearly iridescence. 
The animal is grey, tinged wdth red or yellow ; the 
lai-ge foot yellc3w or orange ; the edges of the mantle 
tinged W’ith brown and fringed. It occurs in slow 
waters and ponds «almost throughout Britain, usually 
in large colonies. It is calculated that full-grown 
si)ecimens are twelve or fourteen years old. The 
Buck Mussel (^l. ctihutinci) 
is considei'ed by many 
concliologists to be merely 
a variety of ^4. cyf/nra.. 

There can be no doubt that 
it is very closely i-elated 
to it, and probably arose 
cjuite recently as a variety, 
bu^ it apjjears to be now a 
permanent form, and per- 
haps would be more cor- 
rectly desci’ibed as a sub-species of A. cygnoca. 
The shell is propoi'tionately longer, and less swollen, 
of thickeii material, olive or brown in colour, with 
dai-ker concentric bands, and with green rays from 
the beaks. The hinge-line is slightly curved, and 
higher than in A. vygnea. The animal differs from 
its congener chiefly in the larger size of the lower 
siphon, which is also fringed wdth more numerous 
an<l i*iore delicate tentacles. It is found in simihar 
sltuaMons to the last,. but is not so widely distributed, 
and does not appear to occur in Ireland. 
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The only remaining fresh - water bivalve to be 
described represents a distinct family — the 
Driessensiidfe. It is tbe ^ebra Mussel {JJricsfiieiisift, 
2ioly it\o i' [th which is very similar in fippearance to 
the Common Mussel of the sea-coasts, but 

differs from it in having a partition extending across 
the tip of each valve and thus dividing this poi-tion 
of the intei’ior into two. The shell is sliar])ly keele<l 
along each valve, and is dull bi*own in coh)ur. Tlie 
liinge is witliout teeth, and the 2)eai-ly interior is but 
faintly marked by the muscular impressions. The 
animal is dark hued, with a paler, cleai-er, slender 
and cylindrical foot Avhich sj)ins a strong b^^ssus. 

From all this it will be seen that 
Dviesse HKHV a])proaches much more 
nc.arly to the marine species than to 
other fresh-watei* bivalves. All thcj 
latter rt*taiii tlu‘ir eggs until th(‘y 
hatch ; JJ rics.se it xitr ^ like tlu*. mai'ino 
bivalves, discharges her eggs into the waters, ^tn<l 
the young larva? that come from thc*m ai'o free 
swimmers. They appear in the niirldle of the summer 
on the surface of the water in great nund)ei*s. AlUn- 
apparently feeding on the microscopic ]>lant-li£e of the 
surface for about eight days, they siidc to tlio l)ottom. 
Fy this time the foot has forme<l a,nd bc'conui vei*y 
long and narrow, and the shell round, much like that 
of Hpluvrl/CL'iix. '^J''he swimming organ — the, rt l ttitt — 
has disfippeared, and in futui*e the ci'eatui’e must use 
its foot and its byssus for locom<jtive |)urpf)ses. 
Another j)oint connecting this species witli tlmse of 
the sea is the fact that the edges of the mantle are 
united almost throughout their length. 
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The history of r>r iessmi fiicL in this country is very 

singular. Geologic|^l evidence shows that in later 
Tertiary times this species was abundant, not only 
in ] Britain but over a good portion of Continental 
Europe .also. Then it vanished without le.aving any 
evidence why, but held its ground in the Aralo- 
Caspian rivers, whence during the last one hundred 
and fifty ^'ears it has been' spre.ading once more ov^er 
Europe. In IS 24 Mr. J. Sowerby discovered that it 
had reached Eoiulon. It was found in the Thames and 
th e SurjH‘y Commercial Hocks, and the very natural 
conclusion was reached that it had come over from 
the Baltic .attached by its byssus to some of the 
timber - laden vessels. It h.as since spread very 
cojisider.ably about the country, and we have even 
heard it whispered tiutt a certain London water 
coinjKany has occasionally supplied it to their 
customers, who had only bargained foi* water. 





HE mcmbt'rs of tlio Tellin 
family {Tcllinacca} are dis- 
tinctly deep burrowers in 
sand or mud, and this habit 
has had effect in develojjiiij^ 
the foot to bo a powerful or^an, and in lengthening 
and separating the siphons to give tlieni greater 
power and mobility that they may r('ach up above 
the sand to the clear water. Tlie lips also are largti, 
the gills unecjual in size, and the mantle fringcjd with 
tentacles. The general appearance may Ivo. gathered 
from the figure opposite. Tlie name TelLiiia was 
applied by Dioscorides and cjthiu* of the ancients 
to certain species of marine mollusks, not neces- 
sarily those for which the word is now used. Tliere 
are seven British genera in the group, with over a 
score of native species. 

The Pomegranate Tellin (^T. halaustina^ had 
its name suggested to Linnaeus by the resemblance 
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between its colouring and that of the pomegranate- 
flower. It is a thii^ almost transparent shell, soiiie- 
whfit swollen and of a triangular-oval outline. The 
surface is slightly polished, marked by exceedingly 
fine lines and slightly, raised concentric plates, which, 
however, have in many specimens been rubbed oft*. 
The colour is white, delicately tinged with yellow, 
whilst from the 
beaks to the 
hjwer margin 
faint sti*eaks of 
])iiik i-adiatc. 

U'he beaks are 
small, incur^’ed, 
a n d a 1 m o s t 
touch. 'Jlie epi- 
dermis is til ill 
and iridescent. The interior, which is tinged with 
orange, is polished. It is about 1 inch in length. 
The»auimal is semi-transparent, greyish white, with 
transparent tubes. It is an inhabitant of fine sand 
in deep water (18 to 80 fathoms); but although 
generally distributed in the Mediterranean, and found 
ill many parts of the North. Atlantic, it docs not 
appear to fee plentiful anywhere on our shores. It 
has be€‘ii found at KaliiHiuth, in the Moray Firth, at 
Stornoway, 8kyi*., Shetland, and in Birterbury Bay, 
County Galway, 

The Blunt Tellin (^T. crctssfc.) has a yellowish-white 
shell with faint jnnk rays from the beaks to the lower 
margin, and marked by numerous strong concentric 
ribs. The left valve is much flatter than the right. 
In young specimens the shell may be found covered 
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with a fibrous yellow-brown epidermis, but. this soon 
fleets completely cleaned off as t^ie mollusk burrows in 
the sand. The Baltic Toll in 
{T. halthiexi) has a glossy shell, 
somewhat triangular when 
viewed from the side, Imt 
rather globular as seen from 
the en<l- In colour it varies 
from white t() crimson, occa- 
sionally with bands of a deeper 
tint ; and tlie siirfacti finc*ly 
grooved. The animal is 37 'ellowish, tinged with 
brown ; the xippor siphon larger than the low<‘r. 
Its liabitat is in sandy gravel and 
mud, between tide-marks, all round 
our coiists. The Thin Tellin a is') 

is triangular-oval, flattened, thin, and 
semi-transparent, varying in colour 
from white, through yellow to i*ose ; 
the right valve larger than the hift. The animal is 
yellowish white, its siphons nearly ccjual in leJigth. 

It frequents sandy beaches al)out 
low-water mark, but it does not 
burrow deeply. The B(;an - like 
Tellin {T. fahulct) lias if triangular- 
oval, thin, and semi-transparent 
shell, glossy, pearl - white tinged 
with yelknv. Tlie animal is similar to that of 
the 'J'liin Tellin, of a clear wliite colour and with 
slightly longer siplions. It is common in sandy bays 
from low water to 15 fathoms. c 

The Rough Tellin (T. sqxi(jLlid<f?) is flattened and 
thin, the valves slightly unequal, opaque, satiny, of 
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a pale orange tint, reddish near the beaks. The 
animal is whitish "^nged with flesh - colour; the 
tubes speckled and the mantle- 
edges strongly fringed ; fo<3t large. 

It is not a common species, but 
it may be found on sandy shores 
€:)n th<i south Jind west of these 
islan<ls, at de2)ths betw^een 7 and 
15 fatlioms. Tlie 3)onax-like Tellin (7*. dol^(xcln(^") 
is triangular-oblong, compressed, somewhat glossy, 
of a yellowish - white colour with pink ra^^s. The 
animal is white, with the edges of the mantle finely 
toothed, and the long slender tubes markcHl with 
white along their si<les. It burrows in shell-sand 
and nullipore, between 4 an<l 25 fathoms. '^Fhe 
brittle Tellin (7’. is very like the last 

mcMitioned, but smaller, more convex, an<l more 
solid. Its colours, too, are l)i-ightei*, and may be 
white, yellow, jiijik, or I’ose, with rays of deejier 
tint. • 'J'he animal is ti-ans] >arent white, the edges of 
the mantle (juite plain, ami the siphons netirly con- 
tiguous .ami (apial in six:e, the exeurrent Ijcung four 
oi- live times the h*ngth of the incurrent. The foot 
is toothed along the si<les. It occurs on sandy sliores 
at depths fr«m 3 to 85 f.athoms. 

^riie Mritth'. Tellin (^< w<t.nf nuKt has been 

sej>.ax*.atod by Schumach<M* from the genus Tellhia, 
because of its iiiore wtulge-shape*! .and swollen shell, 
Sind bec.ause the latta-.al teetli of tlu' hinge .ai'<^ w.ant- 
“iiig Sind thi‘. Ciirdinsd teeth of the K'ft Nsilve are very 
unequall in sixe. ’'i''his, the only Hritish species so 
separated, has a rather thin, but opnciue, shell of 
triangular form and iDale yellow hue, with fine 
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concentric ridges. The ainimal is yellowisli white, 
with .a Icir^e foot, and tubes nearly twice the length 
of the shell. It is a local species, found burrowing 
in sand between low w^ater and a depth of 1 2 
fathoms. 

The Furrow-shells {^Scvohic iild'r i <i') .are so-called on 
account of the shape of the cartihige-pit, which is in 
this genus a narrow cliiiilc under thci bt'ak. The 
shell diflers from that of Tell inch in the fact that 
while the right valve has two cai*diii.‘il teeth, the left 
has but one. The shells are white, with ctaictaitric 
grooving, and g«‘ipe behind for the extrusion of 
the siphons. The Prismatic Furrow - shell 
j)vl»rn(i1 irit') is almost fl.at, of an oblong wedge- 
shape, thin, fragile, and semi - ti*ansp.arc'nt, highly 
polishe<l but minutely striated. The 
effects .are due to the thinness of the epidermis. 
The animal, which is very active, is pearl^^ white ; 
its foot large and ]^)ointed, its siphons slender, and 
the mantle edges finely fringed. It is not .a co^^imon 
species, though generally distributed on sandy gi*ound 
in from 3 to 90 fathoms of w.ater. It maj^ be obtained 
most easily from the stomachs of fiat - fishes and 
haddocks. Tlie Cllossy Furrow-shell (#Sf. 'iiiticlch) is 
more oval th.an the last, and the valves gape more 
widely. The animal is clear whiter, with .a large 
foot and very long siphons ; the mantle is fringed 
with short cilia. It is a iiu^rti loc.al sjicicics than 
'fyrlsnuil icih, and occurs in muddy sand between 
and lOO fathoms. 

'^riie White Furrow-shell (^Syihclofinmych cilhchy^if^ ov.al, 
thin, opaque white, polished, but with minfite con- 
centric grooves. The animal is whitish tinged with 
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blue and spotted with pure white ; the siphons are 
as loiifj as the shell, and the mantle is edf^ed with 
several rows of minute fleshy points. It 
is a mud - lover and social, and may be 
found in quantity in bays and estuaries 
from extreme low water to 40 fathoms. 

In spite of its dirty surroumlin^j^s, the shell 
is alwjiys rc'iiiarkably clean'. The siphon- 
tubes are protected from the • mud by light- 
la-own epidermis. The Peppery Furrow - shell {S. 
pijirrafd) is trianguLar - oval, nearly equal - sided, 
tlnn, o])aqiie, flattened, without gloss; the colour 

is greyish white, 
stained with yel- 
low or black from 
contact with the 
mud ; the epi- 
dermis glistening. 
The accompanying 
figui-e of the 
liinge-i^l.ate in this sj>(‘cit‘s will give a good idea of 
the character prevailing in this group, where the 
lateral teeth art*, gieatly reduced or wanting. The 
hinge-plate it will be seen is thick, broad in the 
centre. Tli^re are two cardinal teetli in the right 
valve, thin, plate-like, ami parallel ; 
in the left valve there is one car- 
dinal, but often this is double. 

There arc no laterals, but their peppe?y ^Fu'r^rlw^Iheii 
, purpose is scrvetl by the ridged 
sides oj the hinge-plate, which keeps the valves from 
shifting. The animal Jias a pale yellowish body, the 
mantle - edge scalloped irregularly and minutely 
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l‘rin<jjed. On some parts of our coast this moliiisk 
is known as the Mud Hen. It lias a fondness for 
stiff* mud and clay beds at the mouth of rivers, a 
little below low-wateu' mark. It buri’ows to a depth 
of about C inches, keepinjj^ oj>eii coinmunciation 
with the water alK)ve by means of its lon^ tulx's. 
The Thin Fui*i‘ow-shell leii wis) is a much smaller 
and more triangular species than tlie last; more con- 
vex, thin, opaque, iridescent ; gi'e;\'ish white, often 
stained by burrowing in clay. Tlie animal is white, 
with a delicate fringe to the iiunitle. "I'lie inhalent 
tube is twice the length of the sliell, the exhalent 
tube one - third less. It ap]^)ears to be fond of 
brackish water, for it is fouiicl chieHy in mud at 
low water along the estuaries of the south coast 
from Kent to Devon. 

The Wedge - shells (Domta;) ai-e more triangular 
than the Furrow-shells, the valves glossy though 
I)artially scored by crossing grooves. Idie beaks 
are a good deal behind the mid<lle line. The \jAlves 
do not gape behind, and tlu‘ir inner margins are 
usually “ milled,” so that the closed valves interlock. 
There are two cardinals iij the h.-ft valN’e, a double 
central one in the right, and a lateral fore and aft in 
each. The animal has a fi-inged mantle, short thick 
diverging siphons, and a very large and pointed 
sharp - edged foot. They are found in sand from 
low- water mark to about 8 fathoms, but as they 
barrow only an inch or so below the surface there 
is no necessity for long siphons. The Banded Wedge- 
shell (Z). vittat'Vbs) is the best - known spcc^jes. It 
is variously coloured yellow, brown, olive, or'purple, 
often with three white rays from the beaks, and with 
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Banded Wedge-shell 



concentric bands of deeper tint than the ground colour. 
Tlic animal is very jigile, of a purplish red or yellow 
colour ; the siphons are pale 
orange, an<l not more than 
half an inch in length. It 
is jdentiful at low water in 
most sandy bays. The 
Polished Wedge - shell (/>. 

may lie at once distinguished from the 
preceding by the absence of the milling along the 
inner margin of the valves. The 
colour is chestnut-brown varying 
tovrards olive, with a broad ci’eam- 
coloured ray and some marbling 
of the sam(3 tint. It burrows in 
low water and a fciw fathoms 
on the coasts of Devon, Corn- 
Channel Ishands. The Abrupt 
Wedge-shell (/>. iis) has been taken occasion- 

ally ^n our southern shores. It is larger than the 
Handed Wedge-shell, Jind may be distinguished from 
it by being more acutely triangular, the striations 
more delicate, and the inner edge not milled beneath 
the hinge-ligament. Further, the hinder part of the 
shell does npt slope gradually to a point, but abi-uptly 
as though cut off*. 

The Trough - shells (^Mcictra) are represented by 
five or six species. The shells .'ire triangular-oval, 
swolleii, with a slight gape belli nd. There .arc two 
erect diverging cardinals, .ami large plate-like laterals 
on each side of them — two in the right, one in the 
left viive. These lateral teeth have their edges 
milled in 31. ellipticciy 31. solida, and 31. suh- 


Polished Wedgo-shell 

sand at extrciine 
below it, chiefly 
wall, and the 
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tru^iccUa. The animal has a thick mantle with 
fringed edges. The siphons are united throughout 
their length, but the exhalent ’*bube is fitted with a 
tubular valve. The foot is large, tongue-shaped, and 
very extensible, used for burrowing and leaping as in 
the Cockles. They inhabit sandy coasts, burrowing 
but slightly below the surface, and ranging from low- 
water mark to about 35 fathoms. 

The Thick Trough-shell (Jlf. soli(I(i) is, as its names 
indicate, both thick and solid. In shape it is very 
nearly an equal -sided triangle, only the angles are 
rounded. Its colour is yellowish white, and it is 
marktul with slight concentric grooves, but in spite of 
these the surface is (juite smooth. The measurement 
from end to end is less than that from the beaks to 
the lower margin. The animal is white or yellow 
tinged with bi*own. The siphons are short, their 
mouths fringed with yellow or retl filaments. It is 
common in coai’se sand at low water and a few 
ftithoms below it, all round our islands. The 


Elliptical Trough - shell (3/. eJlipiiccC) is by some 
authors regardcid as a mere variety of M. 



The shell is smaller, thinner, 
more elliptical than triangular, 
the greater measurement being 
from back to front, instead of 
from beak to lower margin. It 
occurs in deeper water (10 to 
100 fathoms) than M. solidu. 


The Cut Trough-shell (Jl/. sUrhiruLiicatci) has the 


ends of the shell much contracted, so that the beaks 
are very prominent, and the general aspect is 


hatchet-shaped. There is a heart-shaped depression 
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both }>ot‘ore and bohind the beaks. The animal has 
the mouth of its s^hon-tubes fringed with two rows 
of yellow or red filaments. The 
foot is yellowish anti slender ; the 
iiiantlt'. with a toothetl edge. It 
lives in coarse sand from low water 
to 27 fathoms. In the north of 
Ireland it is known as Lady Cockle ; 
ill the Clyde district it is the “Aikens.” 

The Rayed Trough-shell (AT. stiilfoT'CLiih) is of the 
same general shape as A/". but thin anti glossy, 

and the yellowish ground is 
largely covered by broken 
i*ays of brown from the 
beaks to the margin. The 
animal is white, tinged with 
blue ; thti mantle fringed 
with white filaments ; the 
foot whiter, thick. It is 
common on all our shores, 
the animal burrowing in sand between extreme low 
water out to 1 8 fathom.s. The Glaucous Trough-shell 
(/laiica) is triangular-oval, rather thin and glossy ; 
yellowish white, with rays of yellow-brown or fawn 
colour, an<k the upper margins marked with brown. 
It is covered with a brown, satiny epidermis. The 
animal is white, its mantle fringed with white fila- 
ments ; the siphon-tubes short and conical, tinged 
with yellow and streaked with red-brown. It is a 
rare species, but it occurs on the Cornish coast, 
where^ it ranges over the sand in shallow water, 
tjuickly burying itself to a depth of two or three 
inches when the tide goes out. 

9 



Rayed Trough-shell 



Cut Trough-shell 
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The general characters of tlic inollusks comprising 
the sub-order Veneracea are ap. almost round or 
oblong shell of equal valves, whose hinge has three 
diverging cardinal teeth, the muscular impressions 
oval and polished, and the mantle impression showing 
a deep sinus into which the siphons ai-e i-etracte<l 
wlicn not in use. The animal has unctjual gills 
wliich are sliglitly folded ; the foot is large, tongue- 
shaped, and adapted for burrowing in sand, gravel, oi- 
mud, in which the sjiecies live. '^Fhe siplions are 
unequal, cylindrical, and in general short, showing 

that tlie mollusk does 
not go fai* below the 
surface, and in most 
cases they arc 
speck le<l in .a way 
that makes them hai*- 
monise with the sand. 
The deep sinus of the 
mantle-impression is 
a character serving 
to distinguish any member of the family from related 
genera. A good example of the family may be fouml 
in the Smooth Venus whose massive 

shell may be found after gales thrown up- on sandy 
beaches of the Cornish coast. Jlut our enumeration 
of the species must begin with one that is not so 
typical, because, its tubes being so very short their 
withdrawal has not produced a deep sinus in the 
impression of the mantle within. 

The Little Circe-shcll (^Cxnrce 'nri'nimft') is th^ only 
native representative of its genus. It has a tcarly 
round, flattened shell, with broad, flattened, plate- 



Smnoth Venus 
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like rid^^cs witli slight furrows between. It is of 
various tints, — wlii^e, yellow, red, brown, purple, — 
sometinios streaked, rayed, or 
sj>ottt^d with tleeper shades. The 
animal is ti’ansparexit greyish in 
colour, the mantle spotted with 
bixnvn and fringed with short 



Exterior Irtterior 


cylindrical jujints. '^riie tubes are 
unequal in h^ngth. Its habit is to 
burrow slightly among sand and 
nullipore in fi-oni 5 to 85 fathoms 
of wattu*. 



Enlarged plan of hinge 
Ltttia Circe-shell 


The Rayed Artemis (^T>ofiin%€b e^x^oletcC) has .an 


almost circular shell • — thick, solid, flattened, an<l 



worn away in 


covered with ridges, but, unlike 
those of Circe, these arc finer, much 
more numerous, and overlap. It is 
cream e< >1 oured , 1 n ark ed w'' i tl 1 se vei*al 
faint rays of red-brown, and some 
irregular spots of the same colour 
scattered over the rays. Owing 
probably to the epidermis being 
early life, this shell has the appear- 


ance of having been tossed about 
a good deffl on the shore, .and it 
was this aspect, no doubt, that 
struck Liinnaius when he named it 
p.JCol*'t<x — worn away. The animal 
is pale yellowish, the mantle 



•fringed with wliite lashes, and the interior of Rayed 


siphon*^ short and united- The Artemis 

large mot is white aiid axe-shaped. All around 


these islands it may be found in sandy bays at a 
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depth of a few fathomH. The Smooth Artemis 
(Z>. liipinfia) is similar to the Baye<l Artemis, but 
smaller, smoother, and less round 
in outline. The sides and lower 
margin may be, indeed, in Jeffreys’ 
words “ ail arc of three-fifths of a 
circle.” The animal is greyish 
white in colour, the 111 an tie -margins 
fringed with short tentacles. The 
siphons are united except at the 
mouths, and are capable of extension to three times 
the length of the shell, showing that this species is in 
the habit of burrowing more deeply than the previous 
one. It is equally common, and may be found as 
near as low-water mark on sandy ground. 

The Smooth Venus chionr) is one of the 

finest of our native species ; its thick, heavy shells 



being nearly 4 inches in longest diameter. Its shape ‘ 
is described as triangular-oval. In colour it i^ a light 
pinkish brown, with a varying number of *^narrow 
rays of darker hue from the beaks to the lower 
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margins, wliicli arc round - edgc<l, and poi*fectly 
siiiootli. The concentric lines are so slight that they 
at first sight appear to be more due to colour than to 
sculpture ; and the character of the epidermis is such 
that it resembles a coat of varnish. The animal is 
iltjsh-coloured with a tendency towards orange. The 
mantle is slightly scalloped along the lower margin, 
and has a fe.w tentacles at the front. The orange 
tubes of this species are not uiiited all the way, and 
their mouths are fringed with black-tipped tentacles. 
The large, thick foot is dark flesh-tinted. It is not 
generally distributed, its range in our waters being 
confined to the south and w^cst, 
where it <1 wells in sand at 
depths between 12 and 25 
fathoms. It is a good edible 
species, not only for man, but 
is also a])preciated by fish and 
bird ; hence its thick hard 
vali*es, whicli probably arc 
needed not only to resist the 
jaws ami palate teeth of big fishes, but to prevent 
injury from rolling about in great commotions of the 
lower watena. We have seen it washed up on Cornish 
beaches afiter continued heavy gales, and have seen 
the Razor-bills and Puftiiis attack it with their 
powerful bills, nipping oft' a little of the shell at one 
end to admit the point of their beak in order to 
sever the ad<luctor muscle whicli keeps the valves 
closed. It is to these muscles and the exceedingly 
powerful hinge-teeth that the irivdolability of the 
shell is due, for there .are no cogs along the margins 
by which the valves may interlock. 
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The l^amlcd Venus {f. fuf^cidUC) has a solid shell 
with sliai-p-ed^cd concentric ribi^ variable in colour 
through yellow, pink, red, to brown, 
marked by several rays of darker tints. 
The margins of the shell inside are 
beautifully milled, except just below 
the ligament. The animal has its 
mantle bor<lcred with red and fringed 
with white. The short yellow tubes are united, save 
at the tips, where they are fringt^d with white. The 
thick, white foot is laiice-shapcd. It is a generally 
distributed sj)ecies, occurring on all our coasts, at all 
depths, among gravel, sand, and nulliport'. The Pale 
Venus (V. Cdxiidt) is very similar to the last, but 
much larger (IJ inches across), the ribs on the shell 
more plate-like, and less robust, more strongly scored 
betvv^een the ribs, more unicolorous find pale. Of 
witle distribution, but only local occurrence, on sandy 
ground, from 5 to 90 fathoms. 

The "VVarty Venus (V. vemico.sv/) is still larger than 
the Pale Vcmus, and an advance is made in the 
passage of the l ibs t<j concentric ridges which are, in 
this species, broken into wart-like 
irregularities, especifilly towards 
the hinder margin. From the 
beaks to the lower margin, ci'ossing 
as it were beneath the concentric 
ridges, run a great number of 
evenly and closely set ribs, which 
are more evident in the older 
portion of the valves where the ridges are less 
prominent. The lower' margin is milled inside, as 
shown by the tiguro of the interior of a left valve. 



Warty Venus 
(one-fourth net. size) 
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It is a dull, rou^h-looking shell of drab or pale brown 
colour, sometimes ^witli a few darker rays, an<l its 
distribution is restricted to the 
south and west coasts, where 
it occurs ill line ^^ravel and 
sand at depths between 7 and 
20 fathoms; in the Channel 
Ishinds it may be found at 
low water. The Oval Venus 
( V. has a dull shell of 

triaii^ular-oval shape, whose 
longest diameter is little more than half an inch. 
From 40 to 50 i*ibs radiate from the beaks, and are 
crossed by half that number of concentric thread-like 
ribs, a scale or wart .arising where the lines cross. 
The colour is yellow tinged with jiink or red, and 
occasionally blotched or sjiotted with re<l -brown. 
The inner margin is milled all round. The short 
siphons are of e<jual length, and connecte<l almost to 
the* mouths. It lives among sand and nullipores 
fi’oiii extreme low w.ater to deep water. 

The Striped Venus ( V . ijlUIIixkC) is of somewhat 
triangular form, the shell solitl, of a j)ale yellow hue, 
with three obscure ra^’s of red-brown spots. Its 
sculpture consists of overlai)ping con- 
centric ribs. The inner margins are 
milled. The animal is white, and the 
white filaments which fringe the 
Striped Venus maiitlc are dis])OScd in tufts. The 

<one-third nat. size) . -.i 

long slender siphons are unitetl 
almost throughout. It is generally distributed and 
common in sanfl, from low water to 85 fathoms. 
The Clam ( F. niiverceiictr^t), an American species, has 




Warty Venus — interior 
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become naturalised in the Humber, wlierc it was first 
observed in f 8C4, from wliicli <late it appears to have 
gone on increasing in numbers. As it is an edible 
species highly appreciated in the United States its 
continued increase will probably bring Joy to local 
epicures. It may be noted that the word “ inerceii- 
aria” refers to the former use of these shells in 
making “ wampum ** — the strings of beads which 
passed as money among the ICorth American tribes. 

The Wavy Venus 'lundtittC) is very like 

the Round Double- tooth (^L i f »lodoutct) described in 
the previous chapter, but whereas 
that is a strong, glassy- white shell, 
this is chalky- white and fragile. 
It differs from the other Venus- 
shells in being thin and almost 
transparent. It is almost circular 
in outline, swollen and smooth, 
without ribs, l)ut marked by 
sunken concentric lines. Its cok)ur 
is white tinged with yellow near 
the beaks. Tin; impression of the 
mantle within is very broa»l, and 
the sinus extends bir up towards 
the beaks. The mantle-margin is wavy is-r uneven, 
but neither fringed nor toothed. The orange siphons 
are widely separate, protruding from the lower rather 
than the hinder margin, and the lower tube is longer 
than the upper, while both are fringed. It is a 
common species everywhere in fine sand, oven when 
mixed with mud, and ranges between 3 am^ 100 
fathoms. Full - grown specimens measure I J to 
1.^ inch in diameter. 



Warty Venus — 
exterior and interior 
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Tlie followiii*^ four species, tliou^li belon^in^ to tlic 
same family, form ^le genus Tcvpvfi, and are famil- 
iarly?’ known as Carpet-shells from tljc colour-markings 
suggesting the patterns of tapestry. The shells are 
solid, more i-homboidal than triangular, and the 
be.-iks are set very near the front extremity. This 
character, combined with the shape of the shell, is 
sufficient to determine the genus, and the foui* native 
sjjecies ai'e so distinct from each otlier that they may 
be readily identified. 

The Golden Carpet-shell {T, ctitTcnfs) is yellowish 
white with little gloss. Kimdy incised, crowded but 
shallow lines run from the beaks to 
the margins, aii<l are broken by the 
very distinct bands marking perio<ls 
t)f growth, and which are often 
greyish in tint. The margins of the 
shell are quite plain. It is confined Go'rf®" Carpot-sheii 

A r (two-thirds nat. size) 

chiefly to our south and west coasts 

in smidy gi’avel between 3 and 18 fathoms. '^Phe 
Handed Carpet-shell viryiueU’s) is more dis- 

tinctly oblong than the last. The exteidor of this 
shell has polish, though it is not very 
glossy. The sui*face scarcely ajipears 
bi’oken by the flattened, close-pressed 
ribs, which are slightly rounded only 
at the fi’ont and back. The ground 
colour is pale yellow, overlaid with 
dots, spots, and splashes of purplish 
bi-own, which are arranged in about three wedge- 
shaped masses, lea\’iiig clear rays between them. 
The glossy interior is tinged with yellow, orange, 
or purple in its uijper half. The margin of the 
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mantle is partly toothed and partly waved and scal- 
loped. The siphons are separaj^e for only a fourth 
of their lenj^th, and are pale 
yellow, tinjrc'd with brown and 
purple, and with fringed mouths. 
It is a generally distributed 
species, and may be found among 
Banded Carpet-shell- suud and nullij)ores from low 
water to over JOO fathoms. 

The Pullet Carpet-shell {T. 'pxilhiHtni) is triangular- 
oval, yellow, niarked — especially on the hinder part 
— with dark purple-brown. The concentric lines are 
finer an<l closer on this shell as compared with the 
last, and in addition there are .*i vast number of 
delicate linos radiating fi'om the 
beaks. The coloui*ing is in some 
specimens very suggestive of the 
plumage of a speckled hen, ami it is 
probably from such individuals that 
the mollusk has got the name of 
Pullet, which is locally applie<l to it 
on parts of the He von coast. The animal vai’ies in 
colour from w^hite to grey and yellow, and its mantle- 
mai’gins may be 'W’'aved or jagged. It is quite a common 
species, and may be found in the muddy *hand of the 
shore between tide marks, in crevices of the rocks or 
in the root-like bases of the largc'r seawee<ls. In these 
situations, or in the deserted holes of rock-boi’ing 
mollusks, it usually spins a byssus after the manner 
of the Mussel. The Cro.*^ s - cut Carpet - shell (7\ 
<lecuLs.s(tt(jL) is decidedly the Carpet-shell, but ij- is the 
back of the tapestry that is shown by its sculpture. 
The lines from the beaks break the surface up into 
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radiating wavy ribs whicli arc crossed and broken by 
concentric lines. There is ntjt the faintest gloss or 
polish on the shell. Its colour is a 
yellowish drab, stained irregularly 
with purple. ^riie animal is cream 
coloured or gre^’', its mantle-edges 
scalloped or edged with white ; the 
siphons separate throughout their 
length and fringetl with brown' at 
the orifices. This species appears to be confined to 
the soutli and west coasts, where it burrows in the 
grav'd and sand about low- water mark. Tlie llamled, 
tlie Pullet, and the Cross-cut are used in tlifferent 
parts of the Continent iis human footl, an<l the two 
last n*ame<l are eaten in Sussex and pi'obably some 
other pai'ts of this country. 

In external a]>pearance the Kock Venus {V^oxpTXipis 
'Lriu<) offers little resemblance to the Carpet-shells, 
yet a glance at the interior shows very near relation- 
ship* The valv'es do not fit closely at the hinder end, 
showing that the siphons are i-arely withdrawn. 

There are fifteen or moi*c 
concentric ridges, thin and 
high, with toothed edges, and 
beneath these, running from 
the bi'aks, a crowded series 
of fine lines. The animal 
is white, tinged with pink, the siphons united 
for half their length, and the valv’^e of the lower 
protruded beyond the fringe. The foot is rather 
small, compressed, and adapte<l for spinning a byssus. 
The faVourite habitat of this species is in the holes 
of limestone rocks bored by ScLxicctvti, also in the 




Cross-cut Carpet-shell 
(one-fourth nat. size) 
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cavernous bulbs or so - called roots of the larj^e 
Luiixl'ntir'uv. But it is only in j^arts of the west and 
south-west that it need be looked for, such as the 
shores of Cornwall, Scilly, Guernsey, Devon, Dorset, 
Glamorgan, and Pembroke ; it also occurs i*ouiid 
Ireland, except on the north. Its y.onc is tliat of the 
bi^ seaweeds a little below extreme low water. The 
•form varies according to habitat. That figured is 
the finest, and it lives either in rock chinks or in the 
empty valves of Lholcus dactylxjbx. 

The Bock - borers (^PrirlcAtla. 1 and L. 

jdiolddiftriiiis') are not British, but they are fouml 
occasionally on our shores. They bore into limestone 

and mud. Tlie first named 
— which is also fi.i^ured — is a 
nativ^c of the Mediterranean 
and the French coasts, but 
the sccoml cojik's from North 
America. This, which has a 
more elongated, more strongly ribbed shell tthan 
L. lltlioplicigci, appears to liave got established in 
recent years about the estuary of the 'J^hames and 
in the i*iver Crouch, Essex ; it has also been taken 
at Herne Bay just above low water. It is very 
probable that it has been introduce<l among oysters 
that have been imported from America and laid 
down in these districts. 

The CockhiS are the Britisli re^presentatives of the 
sub-order Cardiacea, which gets its name from the 
conventional heart-shape (^KfurdicC) of the closed shell 
when viewed entlwise. The two valves are exactly 
alike, very convex, with prominent beaks, from 
which strong ribs radiate. These ribs and the in- 



Rnck-borer (^Petricola 
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tcrvening farrows being continued right to the 
margins of the shell, those of the two valves inter- 
lock, fitting in a very accurate manner. There are 
one or two cardinal teeth in each valve, and a strong 
latcjral on either side at some distance from the 
cardinals. The gills are long and much fohled back, 
the siphons rathei* long, the foot large, long, and 
cylindrical, the mantle - margins jagged. These 
inollusks live in sand and mud, from low wsiter to a 
considerable depth, and by means of their foot can 
rapidly sink into or rise above it. Pigment vspots 
serving as visual oi’gans are scattered over the 
margins of the mantle and over the tubes. 

The Spiny Cockle or Red - nose 
(tcvXiuUxJbnii'i') is the largest of our native species, and 
measures as much as 3 inches across. The valves 
are somt^what thin and glossy, covered by about 
20 strong broad ribs that radiate from the beaks 
and beai’ a iiuml)er of stout curved spines whose 
poirv^s are directetl backwards. The colour is 
yellowish tinged with red. The animal is coloured 
bright red, ami the red foot, which gives it the 
popular name of Red-nose, is long and awl-shaped. 
It is found in deep water along sandy shores, chiefly 
in South He von ; at Weymoui^h, Ouernsey, and Dublin 
Ray. The Prickly Cockle (C. ech i'ncbtijL'ni,') is not so 
large as the foregoing, being little more than 2 inches 
across ; but the shell is more solid, has a duller surface, 
and a less oblique curve to the front margin. The 
radiating ribs bear short, stout, triangular spines, 
curved l)ackwards. The colour is yellowish white, 
staincH with red. The . animal varies in colour from 
white to pink ; the foot is finger-shaped, with a flesh- 
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coloured or red skin, twice the length of the shell. It 
is common on sandj’ shores on all our coasts, ranging 
from 5 to 100 fathoms. At Jersey very fine specimens 
may be taken from muddy sand at low water. The 
Rough Cockle (C. t\LbcTC'ul<Lt'Uyii\^ resembles tlie last 
species in general ax>pearance, 
but differs fi’om it in having a 
largei*, more solid, and globular 
shell. Hie ribs are coarser, and 
the spines ux>on them are inter- 
rupted by intervening spaces, 
whilst in C. ecltinixcttji'nb tlie rows 
are continuous ; some of tlie 
spines (in fuheTcmhitiim) are 
short and blunt, others flattened. Hiis also is a 
sguthern form, found in sand at extreme low water 
to about 12 fathoms on the coasts of Dorset, Devon, 
Cornwall, Guernsey, and Bantry. Diameter 3 inches. 

The WaHy Cockle (G 2 Hf is a small species 
whose longest diameter is little more than lial.^ an 
inch, the shell globular, solid, glossy, with about 25 
flat ribs close together. It is coloured yellow and 
streaked with reddish brown. It occurs in the 
Channels Islands in coarse sand, between 15 and 20 
fathoms. At Herm it has been taken at low water. 
Fresh valves have also been dre<lged at Falmouth 
(19 fathoms), and Scilly (40 fathoms). The 
Little Cockle (6^ exigu'um') has a small, solid, 
dull shell, with about 20 compressed ribs, 
which are covered in young examples with 
white warts ; white or yellowish, sometimes 
streaked with brown. It is pretty generally distrib- 
uted along our shores, occurring in soft ground a 
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little beyond low-water marli- The Banded Cockle 
faj^cloit'ijbnm') is another minute species, with about 
25 ril).s bcarinf^ overljfpping* scales. The shell 
is thinner, the valves less swollen. The name 
is suf^}^i^stc<l l)y the reddish-brown bands, 
but these are by no means unfailing mai*ks 
of* idiTitity, for the species is a very variable 
one. The animal is white, with a plain-edged mantle, 
and the long, slender, finger-shaped foot is trans- 
parent. It is a common shell on all our coasts 
where there is gravelly sand, in from 5 to 90 fathoms 
of water. The Knotted Cockle (t* 'iioclosxtm') i.s 
similar to the Banded Cockle, swollen near the 
beaks, with from 24 to 28 ribs, covered with little 
knobs or oval plates. The colour is white, Hometinic*s 
tinged or l>aiided with yellow or brown. The white, 
animal is somewhat transparent ; the mantle fringed 
with white tilainents, and the sijjhons pale yellow ; 
foot white. It is generally distributed, and occurs 
amon^ sand and shell - gravel at depths between 

3 and 8G fathoms. 

The Conjinon Cockle 
((7. editlfi) is BO thoroughly 
well known that it stands 
in need of little description. 
The shell is somewhat 
rhomboidal, solid, and with- 
out gloss, traversed by ribs 
varying in number from 24 
to 28, and by minute lines 
crossing each other at right angles. The animal 
has a 'v^hite body, but the mantle is pale yellow, 
its edges with a short white fringe. The short 
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siphons are separate throiit^liout, with white fila- 
ments alon^ their sides. The white or yellow foot , 
is proportionately small, tho’hgh lon^, and ends 
ill a thin flat point. It occurs in great numbers 
on all our sandy shores from low water to about 5 
fathoms ; and a smaller, thinner variety extends 
up estuaries into brackish water, as, for example, 
up the Thames as far as Gravesend. It is said to 
occasionally depart from its burrowing habit and to 
take to climbing up submerged posts, spinning a 
liyssus to aid it. The raking in of Cockles for food 
and bait forms no inconsi<lerablc item of what is 
comprehensively called the fishing industry. The 
Least Cockle {O, might at first sight be 

taken for a young example of the last mentioned. It 
has a roundish-oval, thin, glossy white shell, crossc?d 
by 28 or 30 flattened, radiating ribs, which bear 
minute archetl scales. It is subject to little or no 
vai’iation, but individuals that have lived in coarse 
sand may be found with the ribs cleaned <^fl* liy 
attrition, whereas those found in muddy sand have 
the ribs beautifully sharp and fresh. It is not widely 
distributed ; but it has been found off the west of 
Scotland, Shetland, Ireland, Isle of Man, Scilly, 
Lundy, the Smalls, and West Orkneys, burrowing in 
fine sand at depths between 5 and 100 fathoms. 

The Smooth Cockle (C. 'rtOT%j^(j‘icttnrrh) diflers from 
all the others in appearance, not only by reason of 
its smoothness, but also of its shape. The shell is 
distinctly triangular in outline, wedge-shaped when, 
viewed from the ends, and crossed by about 40 ribs, 
which are all but obliterated owing to their lowness 
and the shallowness of the intervening grooves. The 
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colour is whitish, faintly mottled with flesh-tint 
where the greenish^ellow epidermis has been worn 
off ; at the ends of the valves there is no trace of the 
ribs. The animal is yellowish white in colour, the 
mantle tinged with red and its edges plain. The 
siphons are separated throughout their length but 
united at the base. It has a large and powerful 
rounded foot, witli a rough flesh-coloured coat. It is 
a local but plentiful shell, dispersed generally along 
our shores in fi-oni 5 to 80 fathoms, where there is 
sand or nullipore. 



HE KpecicH included in 
this chapter form 
several sub - orders, 
the first of which is 
the Myacea, 

pretty closely with Cardiacea in the form of the gills 
and the mantle, the variability of the mantle impres- 
sion, and the want of uniformity in the union of the 
gills. 13ut the foot instead of being cylindrical is 
more or less flattened from the sides, and more 
tongue-shaped than finger-shaped. The shells gape 
at one end or both, and this, as we have already 
pointed out, is due to the fact that the siphons are 
almost constantly extended, and consequently when 
the shell is enlarged by normal growth these edges 
are not permitted to come together. The subjoined 
figure, showing the position of the Blunt Gaper 
when alive, will help to explain this constant ex- 
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tension of the sij^hons. The Gaper burrows deeply 
into sand and mud, not for its food, but for 
safety — its flesh Being prized by 


Ashes. At the recess of the tide 
they are searched for by gulls, and 
if they are too near the surface 
they pay the penalty with their 
lives. Their siphons are stretchc<l 
upward until they reach the water, 
when their mouths arc opened and 
the streams set in motion : one 
downwai'd, charged with micro- 
scopic life to be liltered out and 
used as food ; the other, upward, 
discharges the water that has 
passed ov'er the gills and been 
relieved of its oxygen. 

The first genus in this group is 
the Sunset-shells (^PstutintohUC), of 
whi^h four species are found in 
our seas. They have long slender 
shells, much compressed and gaping 
slightly at each end, the’ foot being 



Blunt Gapor 


usually extended as well as the 


siphons. These sij^hons are long, and separate ; the 
foot comparatively large ; and the mantle - edges 
fringed. The popular name is due to 
the fact that the yellowish shells are 


Hingo-tceth of 
Fsrimniuhia 


marked by radiating bands of red, 
the notion being that when a valve 


is held with the l)eak below these red bands present 


the appearance of beams from a sun that has just sunk 


below the horizon. The character of the cardinal 
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teeth is shown in tins figure of a right valve ; in 
the left valve the hinder cardinal is much smaller 
and not cleft. The beaks are Turned slightly to 
the hinder end of the shell. 

The Tcllin-like Sunset-shell (7'*. telliiielltf') is thin, 
glossy, yellowish white, marked with fine concentric 
ribs, the grooves as well as the riba being polished, 
and the radiating bands are of 
pink, red, or violet. A streak of 
crimson usually runs along the 
upper edge of the valves before 
and behind the beaks. The in- 
terior is highly polished, with 
the external colouring repeated. Tlu^ animal is 
white, its mantle with a tooth-like fringe, and the 
upper (excurrent) siphon is marked by fine lines of 
white from end to end. This brilliant little mollusk 
occurs locally all round our coasts, burrowing in 
sand between 4 and 85 fathoms, and occasionally 
swimming after the manner of the Pectens^ by 
flapping its valves. 

The Ribbed Sunset-shell (-P. custulttht^ differs from 
the last chiefly in the character of the posterior 
slope of the shell, which bears from 12 to 20 slight 
but sharp ribs running from the beak tocthe hinder 
margin, which is notched in consequence. In addition 
the shell is thinner, the valves unequal, and the less 
regular rays are of deeper tints. The animal is 
white tinged with pink, the mantle edges thickened 
and slightly fringed. Tliis is more local than the 
last, and can only be obtained by dredging, as its 
habitat is in fine sand in from 15 to 85 fathoms 
of water. It is slightly more than 1 inch in length. 



Tclhn-like Sunset-sholl 
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The Faroe Sunset-shell (7^. jf^enrroensis) is larger, 
more opaque, and duller, marked with close low 
concentric ridges, which become higher just before 
reaching the clearly marked 
posterior slope, across which 
they are very distinct. In that 
particular i*egioii they are crossetl 
by half a dozen (on each Valve) 
fine radiating ribs from the beaks. • 

The shell is more or less covered by a dull greenish 
cipidennis, but where this is Avorn away the colour 
is seen to be pink Avith incletinite rays of a deeper 
tint and small oval spots of white. The inside is 
coloured with some shade of purple, and very highly 
polisheu. This is a common species on all our coasts, 
in sand, at dcipths between 4 and 90 fathoms of 
watei*. 

The large Sunset-shell (7*. vefipeirti'i-ici)^ which is 
the largest of the native species, is of a more oval 
fori®. It is somewhat soli<l, compressed, and glossy 
where the thick olive epidermis has worn off. 
Where it is thus bared the shell is seen to be of 
a yellowish- white hue' with rays of purple-brown 
or lilac. The sculi>turing of the surface is very 
slight, ancblias the appearance of having been worn 
down ; it consists of concentric ridges, and more 
evident lines of growth, crossed by obscure radiating 
lines. Interior coloured yellow or purple. The 
animal is yellowish white in colour, with a fringed 
mantle, and a broad thick foot. It is a local species, 
but found widely distributed, chiefly on the south 
and 'v#cst coasts of both England and Ireland, and 
on the west coast of Scotland. Like the others 



Faroe Sunset-shell 
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of its genus, it is a sand-dweller, and its range 
is from extreme low water to 4^ or 5 fathoms. It 
attains a maxiinuni breadth of 2J inches, and fairly 
lai-ge speciiiKiiis are used for food in the west of 
Ireland. 

Of the Gapers (ilA/a) we h.*iv*e f>nly thrt*c' species, 
aiifl C3iie of those we have already figuretl as a type 
of _ the sub-order. The siphons are connected 
throughout their length, and though they may bo, 
and are at tiiiies, completely witlnlrawn into the 
shell, they are usu.ally kept fully extencled. This 
has caused the hinder end of the shell to gape 
widely. They are deep burrowers, and therefore 



Hinge and cartilage process of Gapers 


assume the position shown in our figure, the *foot 
downwards and the siphons reaching straight up 
through sand or mud to the water above, with the 
long axis of the shell at right angles with the 
surface. Looked at from this point of view it will 
be seen that the fore-end of the shell is Mhaped like 
the bows of a boat, that the tongue-shaped foot 
may pull it down more easily. These shells are 
commonly buried to a depth of eight inches, some- 
times a foot. There is a remarkable development of 
the hinge-teeth beneath the beiik of the left valve in 
the shape of a hollow shelf to hold the cartilage, 
with corresponding ridges to fit it in the^ right 
valve. 
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The Sand Gaper or Old Maid cire'naricC) has 

the valves of the shell not quite equal, the right 
being a little lar^r than the left. 

The shell is traversed by coarse, 
irregular, concentric lines, partially 
covered by a wrinkled, papei’y- 
looking epidermis of a muddy grey 
colour. The shell gapes • at each 
end, and the epidermis is continued 
back over almost the entire length 
of the siphons, as though they 
i*e(juircd protection from the ma- 
terial through which they have 
to push. Where the epidermis is 
worn away the shell is a dirty 
white, stained with rust near the 
beaks. The mouths of the siphons 
are coloured with red and fringed. 

It is a generally distributed species, 
an<j is found in soft ground from 
low water to about 25 fathoms. 

It has a preference for estuaries, (one-fifth nat size) 
and has no objection to brackish 

waters. Large nuinl>ers ai’e consumed for food, 
under thg name of “ old maids ” and “ clams,” on 
some parts of our coasts. The shell is about 4 inches 
wide when full-grown. 

The Blunt Gaper (ilL triiificcttcL) is very like the 
foregoing species, except that the shell — which is 
about one-third less in width than that of JM. 
UTeixcL'ri.Oj — ends abruptly behind as though sawn 
acrose, and there is less disparity in the size of 
the valves. It is found in similar situations to 
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the other, with a marked preference for the open 
sea over estuaries. 

The Small Gaper (3/. hinthglutTizi) lias a we<lge-shaped 
shell, with unequal valves wliicli 
j^ape behind, smooth, anti with 
fine lines instead of the cojxrse 
ones of the other species. It is 
white beneath tlie epitlermis, which 
is pale brown. The si pi ions are 
short, especially tlie incuri-ent one. 
This species does not burrow in 
the grountl as its congeners do ; 
insteatl, it takes possession of 
holes that have been made by the 
Ttock-borers / .r iva va ), th e ein pty 

tubes of Sei'puhe, and tlie crevices 
of the so-called roots of tlie great 
Tangles and Wracks, between 5 
and 25 fathoms. It attaches itself 
by means of a byssus. Individy^als 
that live this free, out-of-door life, 
so to speak, are liable to be mis- 
taken for SaxUiuvd or Thracitt. 

Blunt Gaper The Basket - shells (CoThxtUt). 

^ono-fifth nat. size) ^ i •» 

though a large genus, g-re repre- 
sented in this country by a single species, the 
Common Basket - shell ((7. gihhtt), in which the 
unequal size of the valves noticed in Myd is much 
accentuated, so much indeed that the left valve 
appears almost like an operculunx to the right. The 
shell is also drawn out behind to make a cover for 
the siphons, which are so short as to be conly 
slightly protruded. The shell is white tinged with 
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yellow and brown, ornamented by concentric ribs 
in the right valve, but these become mere raised 
lines in tlie left. rfhe hinge-teeth in 
the right valve consist of a thick, 
curved cardinal, flanked by a ridge- 
like lateral on either side ; in the left 
valve the car<linal is hollowed to take 
the cartilage, and beside it is a cavity 
to fit the cardinal of the right. .The animal has a 
comparativ’ely large and thick foot, which it uses 
for burrowing just below the surface 
of sandy and gravelly shores, from 
extreme low water to about *70 fathoms. 

There are, howevei*, other Basket- 
shells beside those of the genus Oarhultt, 
of which the subjoined figure of the 
Pointed Basket-shell (iWtcrrt cxi8jyi<li.xtcL) 
will servo as a t 3 ’’pe. In this genus, of which we 
have three species, the shells are thin, fig-shaped, 
and -v^itli une<]ual valves, though the 
disparity is not here so great as in 
OorlnilijL. The siphons are longer, 
and the hinder part of 'the shell is 
drawn out to pai-tially cover them ; 

their orifices ai*e protected by long 
tentficles whose ends are divided into 
several finger-like points. 

The Pointed Basket-shell (JNT. c'u.spi- 
dat<C) is much drawn out behind, 

^Siphons of Nervra tolcralfly solid, more so than in the 

(enlarged) otlier spccics, — iiiucli swollcn, and the 
left val\«B larger than the right. Its colour beneath 
the red-brown epidermis is whitish. The horn- 




Pointad Basket-shall 



Interior of Basket- 
Lhell, showing 
hinge-teeth 
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coloured cartilage is covered by a chalky band 
(r>.s.s*/Wy*) free from the shell, and a strengthening rib , 
runs from under the beaks towards the centre of 
the siphon-outlet. It has been taken from deep water 
( 1 2 to 90 fathoms) in muddy sand, off various parts 
of our coast, but chiefly Scotland and north-west 
England. The Short Easket-shell iN. ahhrfrvicuttt) 
is almost transparent and extremely fragih;, of a 
triangular-oval shape, swollen, and the valves almost 
equal. The surface is slightly glossy, ornamented 
by about a dozen concentric folds, and a ciirverl 
sharp rib which runs from behind the beak. It 
is greyish in colour, covered by a yellow-brown 
epi<lermis. It has been taken chiefly in deep 
water (40 to 75 fathoms), off muddy ground, in 
Loch Fyne and arountl Shetland and Skye ; though 
ill the ICyles of Ilute it has been fouml in 18 fathoms. 

The Fine - ribbed Basket - shell (.^Y. cof^i filluta) is 
similarly semi-transparent and fragile with the 
previous species, but is much smalUir, less sv^ollen, 
the valves less equal, marked witli from 20 to 30 
fine ribs radiating from the beaks. It has been 
taken with the last mentioned, of which it may 
be only a variety. 

Another small genus of this order is known as the 
Otter-shells of which we liave tw’o species. 

The shells gape at each end like those of the 
Gapers, and the long siphons are similarly covered by 
a coarse epidermis ; but there are differences in the 
hinge-teeth which separate L'oiirttnrifv from My a, thati 
of the Otter-shells closely resembling the cardinal 
teeth of the Trough-shells (^McictTci). ThCre is a 
spoon-shaped hollow for receiving the cartilage in 
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each valve ; in the left valve there is a double 
cardinal just below the beak which fits into a cavity 
of the opposite valve formed by two lar^e div^erging 
cardinals. The ligament uniting the valves is 
exceedingly short, and admits of con- 
sitlerable movement of Ithe ends with- 
out opening the shell throughout. 

With the valvcjs in their ‘ ordinary 
positions the shtdl gapes equally at 
each end, but the arrangement of teeth 
and ligament is such that the front of 
the shell may be entirely closed by 
more widely expanding the rear, or 
the hinder gape may be nearly closed 
by separating the fronts of the valves. 

They burrow vertically into deep mud, 
the siphons reaching up to the surface, 
and the only evidence that Jj'iutTdTid 
lies perhaps a couple of feet below is 
an oQ^asional spurt of water from the 
excurrent siphon. To dig them out 
from tJiis derp retreat is the only way 
to obtain living examples ; but as the 
situations they frequent are usually beyond the 
lowest of tide-marks, this is no easy matter. Yet 
the people of Hcrm, one of the Channel Isles, contrive 
to get a sufficient number to eat ; they know them 
under the name of “ Clumps.” It is an open question 
whether the two so-called species are not forms of 
, the same. 

The Common Otter-shell (JD. ell'ipticci) is elliptical 
in shifpe, somewhat flattened, solid an<l heavy 
without being very thick. Where the olive 
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opidcrmis has been worn off* the shell shows a dirty- 
white coloriition. The growth lines form the 
principal surface ornamentation, though there are 
finei* lines between, but these are quite obscure. In 
addition to the cardinal teeth 5ilready described, there 
are in this species two laterals in the left valve and 
one ill the right, though only the foremost of those 
in the left is at all distinct. Full-grown specimens 
measure 5 inches the longest way by B inches at 
right angles. The aniniiil is white ; the mantle edges 



closed for two-tliirds of their extent, and fringed 
with white. The siphons, connected c throughout 
their length, are included in a coniinoii sheath, which 
is 12 or 15 inches in length, covered by an extension 
of the shell epitlcrmis. The large thick foot is 
capable of considerable extension. It may be found 
all round our islands from just below low-water 
mark to a depth of 15 fathoms ; it has a fondness for 
the more muddy ground of estuaries. Th^ii*e is a 
variety (jinriter*rriedicL) which is so well named that it 
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strengtliens the doubt as to the specific distinctness 
, of €1111)1100, and ohlonnga,. 

The points by wlTich the Oblong Otter-shell (^L. 
ohloiKjGb) is distinguished from the foregoing are: the 
shape of the shell is iriore slender, with an upward 
curve behind, not quite so flat, more solid ; the front 
cardinal tooth of the right valve -is double, the only 
lateral is on the fore-part of the left valve. Its 
habits are the same as those of the foregoing, but 
it is of more local occurrence, and appears to 
be a more strictly southern form. Its longest 
measurement rarely exceeds 4 inches, but sometimes 
reaches 5 inches. Both species arc subject, from 



their attitude, to be annoyed by grains of sand 
slipping between the mantle and the shell. These 
have to be cemented over and left as evidence by 
which the collector may know of their trouble. 

We now i^ach the liazor-shell family, characterised 
by having the valves of the shell of equal length, 
long and narrow, gaping at both ends. The animal 
has a large and powerful foot of a more or less 
cylindrical shape. 

, The Short Razor-shell {SolecurtvAi scopxila) is of 
an elliptical shape, convex, with a central depression, 
crossed •by a large num.ber of overlapping low ribs, 
some of wliich radiate from the beaks to the front 
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end, and the remainder cover the hinder end. The 
colour is yellowish white, anti the epidermis is , 
brownish yellow. The hin^e *is strengthened by a 
shelf-like rib on which are — in tlie right valve two 
strong curved cardinals, in the left one cardinal and 
a short lateral behind it. This is a local species 
found in sand in from 20 to 85 fatlioins, but some- 
times being taken from a little below the extreme 
limits of low water. 

The Smooth Short Razor mitiqxutixLs) has the 
shell more compressetl, tlie ribs and lines less 
distinct ; the colour white, epidermis yellow-brown. 
The cardinals arc larger, with jagged ci*ests. It is 



Egg-shell Razor 


found sparingly on all our sandy shores in fro^u 4 to 
50 fathoms. 

The Egg-shell ’R'AZOy (^GeTxvt'hHolf'ih tea) occupies 

a position between the Short Razoi-s and tlte Razor- 
shells having the beaks almost central as in 

the former, but the shell material is siivilar to that 
of Soleifh, as also ai’e the teeth. The shell is semi- 
transparent and glossy, finely grooved in tlie line of 
growth, and yellowish white in coloui*. Epidermis 
pale or deep yellow ; thinner and paler sibove. There 
are two cardinals in the left valve, and one in the 
right that fits between them ; the laterals are one in 
each valve, a little behind the cardinals: The 

interior is pearly white, faintly marked by the 
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mantle impression. The animal is pale yellowish 
the mantle tinged with red, and its edges fringed 
where not united. TThe siphons are distinct for the 
greater part of their length, reddish ; and the purple- 
red foot is club-shaped when extended 
It lives ill the sand of extensive bays 
on the coasts of Hampshire, Devon, 

Wales, and Ireland, at the limits of 
low water. 

The Pod Razor (>S\ siliqiLcC) is known 
ill Scotland as the Spout- fish. The 

shell is familiar enough to all who 
wander across sandy shores after the 
spring tide has receded, though it is 
only the empty and mostly broken 
■N'alves they see. When full - gi*own 
these shells are 8 inches long and 
I J inch broa<l. A glance at the exterior 
of one of these valves is very instruct- 
ive, ^'or it shows at once in what 
manner the shell is enlarged. In most 
of the bivalves we have been considering 
the concentric ridges point to the fact 
that on three sides of the beaks the 
shell-margi^is have been a<ldcd to pretty 
equally ; or, if the ribs were more closely 
crowded at the ends than towards the front margin, 
that less material was added to the ends than to the 
lower edge. The lines on the shell of the Razor 
show us clearly that the chief addition is made to 
the hinder end of the valves, next to the lower 
margi«, very slightly to the upper margin. To the 
fiont end scarcely any addition is made— certainly 


Pod Razor 
(reduced) 
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not so macli as half an inch during the entire life 
of the Razor. This mode of enlargement explains 
why the hinge occupies its sing\ilar position at the 
extreme front of the upper margin. In the left 
valve this hinge consists of two stout curved 
cardinals, and one or two long hooked laterals behind 
them and below the ligament ; in the right valve 
there is one thin broad cardinal that fits between 
the cardinals of the other valve, and behind it a 
single lateral fitting under the hook of its fellow in 
the left valve. It is remarkable how so one-sided 
an arrangement suffices to keep the long and heavy 
valves together. That it docs suflice is evident on 



Pod Razor irtterior of left valve 


handling the empty shells ; yet during the life of the 
mollusk the power of the hinge- teeth is gi’eatly 
reinforced by the adductor muscles, whose positions 
are marked by the shaded portions in the above 
figure. 

The animal is of a pale drab colour, with a 
yellowish, tongue-shaped foot. Except at the fore- 
end for the passage of the foot, and a minute opening 
on the lower surface, the mantle-edges are united 
throughout. The siphons are exceedingly short, 
united, and their openings fringed. At the base of 
these filaments there are grooves in which are 
situated pigment spots highly sensitive to light ; and 
a shadow cast over the sands when the Razors are 
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exposed is siifHcient to cause their sutlden disappear- 
ance. They burrow in the sands about extreme 
low-water mark ; ^lot vertically but diagonally. 
When the sands are covere<l with water their shells 
are at the surface with the siphons exposed, but 
when the sea goes out' they retire beneath the sand, 
going to tlio depth of a foot or two. If dug up and 
placed upon tlie surface they bury themselves with 
the T*apidity of a mole. They cau also dart rapidly 
through the water, apparently by ejecting water 
through tlie sijdions. In many places they are 
considei'od c'xcellent foorl, and for this purpose they 
are caught Avitli a bent or barbe<l wire thrust through 
the open valx es. The shells sometimes show at the 
hinder end that like Lutraria thcjy have no means 
of ejecting sand tliat gets between the mantle and 
shell, so are compelled to cov^er it over with a coat 
of shell - matter. The late Mr. D. Robertson of 
Cumbrae relates a singular experience. On the 
recess of 41 spring tidti he found three examples of 
this Razoi’, whose shells protruded above the S4md to 
the extent of an inch and a half, and the mollusks 
were uiialjle to pull them down lower. To each 
shell W41S attaclu'd several mussels who had attached 
their byssug thre.ads before the Razors realised what 
it ine4mt; Imt when the extra-low tide came these 
tightly-moored mussels effectually prevented the 
withdr4iW4il of the Razors. 

The Sword R.azor (N. ennlii) in most respects 
agrees with the Pod Rjizor, except that the shell is 
curved as shown in the figure, and it never attains 
the d^iiensions of the former species — 4 inches 
being alx>ut its maximum length. It is more slender 
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than young Pod Razors of similar length, and it 
inhabits deeper water, being found usually between 
3 and 20 fathoms, but at Jersey &nd Heriii it occurs 



Sword Razor (si ig^htly reduced) 


at low watei*. Linnaeus regarded it as a variety of 
siliqruiy and I think it very likely tliat lie was 
right. 

The Transparent Razor (^S. pellucicliu<^ is similar to 
the last named in form, but with thinncir though 
scarcely transparent sliell, and the hinge not quite so 
near the end. Lcngtli about 1 \ inch. It is very 
doubtful whether this again is any more than a 
juvenile form of S. slliqxtGb. 

The Grooved Razor {S. vagiiict) resembles aS?. sil IqiMt 
generally, but is more cylindrical, (^uite sti*aigl^t, of 
equal size from end to end, and 

one cardinal in each valve, which is i*oundcd find 
stalked. Its English name is due to a constriction 
at the fore-end “ as if it had been tied while in a soft 
and plastic state with a string” ( Jefire;>;,s), but this 
constriction is frequently found in specimens that 
otherwise agree with S. slllqxut. I fear there is but 
one Rritish species of tiolcir, with several variations 
from the typical form. 

The Rock-borers (^Saoniertvet) have the mantle 
entirely clo.sed, save for a narrow orifice to allow 
the passage of the finger-like foot ; the siphons are 
long and partially united ; the shell gapes at each 
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end ; the teeth are obsolete or wanting altogether ; 
and the mantle impression shows only a shallow 
sinus. They borc^ holes, chiefly in limestone, and 
live in tliese cells with only their red siphons visible 
jit the entrfince. 

The Wrinkled Rock -borer (S. vu,go8ct) is a very 
common shell, yet it is very seldom seen save 
by the conchologist, who knows where to 
find it and how to chip it out from its cell 
in the roek. The shell has an odd, distorted 
appearance, being much stouter in front, and 
pinched in the middle of the lower margin, 
gaping l)ehiiid or at each end, and with one 
valve often larger than the other. It is 
dirty white in colour, with a dull, rough wrinkled 

p . ,, -iiT- • Rock-borer 

surface, irregularly wrinkled in concentric 
fashion. The teeth, when pi*esent, are two small 
erect cardinals in the left valve receiving one small 
cardinal in the right valve. The animal 
is whitish tinged with yellow. The 
siphons — represented in oui* figure as 

Wrinkled being retracted as far as possible — are 

Rock-borer i i i t 

capable ot great extension, and are 
covercMl almost throughout their length by a brown 
sheath, somewhat similar to that of the Gapers ; 
their extremities are red. Wherever chalk, limestone, 
or red sandsttme is found on our coast, there this 
species may be looked for from a little below ordinary 
low- water mark to a depth of about 30 fathoms. 
When touched or alarmed it forcibly ejects a stream 
of water from its siphons. A small vai*iety, often 
distingiuishcd as a separate species ctrcticft), spins 
a slight byssus and attaches itself to the so-called 
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roots of the larger seaweeds. The shell is more 
angular, the wrinkles become ridges, and the teeth 
are more evident. Its ^specific distinction 
from 'rrtgoset is very doubtful. 

Arctic Norwegian Rock-borer (N. iiorvegic(^). A 

much larger species, attaining the dimensions 
of 3 inches by 2, has been found in dec*p water (30 
fathoms) between the Dogger Bank and the east coast 
of England, wliere it bores into thick mud. The out- 
line of tlie shell is an irregular oval, the right valve 
larger than the left. It gapes at both ends, and is 
similar in colour, texture, and ornamentation to its 
smaller relative. The teeth arc similar to those of 
the foregoing. The siphons are protected by a dark 
leathery sheath, and the lower tube is larger than the 
upper one. From its restricted area in British waters, 
and the difficulty of obtaining specimens, it is one 
of the most highly priced of native shells in the 
catalogues of the dealers, a good example costing 
a sovereign. , 

The Flask -shell (^Qcbsi'rochcuftt fltthiff) bears some 
resemblance to a young mussel when viewed from 
above ; but below, towards the 
foremost end, there is an enormous 
oval gape as shown in our figures. 

It is very variable, smooth, of the 
whitish grey so frequent in the 
shells of borers, but covered witli 
a yellow-brown epidermis. There 
is a broad thin hinge-plate, but 
no teeth in either valve. The 
animal is pale reddish brown, with the man^c lobes 
united below and having only sufficient aperture to 



Front view Side view 
Flask-shell 
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allow the foot to protrude. The siphons are long, 
semi-transparent, united, and capable of extension to 
several times the length of the animal. It 
bores into limestone, old shells, and red sand- 
stone, but alwa37’s fashions for itself, when 
full-grown, a flaslc-slutped jacket composed of 
shell-fragments and sand cemented together. 

It occurs onl^^ on the south coast of England, 
the Welsh coast, and the south and west of 
Irel.and, from low water to 20 fathoms. At 
Tfjrbay its burrows in the new red sandstone 
are beautifully linished off as though lined 
with porcelain. 

Th(.‘ l^id< locks foinii the sub- order Phola- 
dacea. Tht‘,y are all borers into rock or wood, and 
they exhibit a i*emarkable advance in shell develop- 
ment, the typical species being pro- 
vided with supplementary valves in 
addition to the two that normally 
enclose the animal. The white shell 
gapes at each end, and though thin 
and brittle, is exceedingly hard, the 
front part often armed with toothed 
ridges that foi'm a good rasp. There 
.are no liiAgc-tecjth and no. ligament, the valves 
being held togetliei* by the adductor muscles 
onl^^. The liinge-plate is continued outside, and 
folds over the upper margin of the shell, where 
it is protected by a portion of the mantle. To 
protect the mantle, one or more accessory valves 
cover it at this part. The front pair of adductor 
muscles are attaclied to- the hinge-plates, where their 
impressions will be found. The mantle impression 
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liaR a very deep sinus, showing that the siphons are 
fully retracted. The animal is somewliat club shaped : 
the siphons large, united nearly to the fringed 
orifices, and covered by a sheath as in the Gapers ; 
the foot also large, but short. They perforate, in 



shallow water, rocks, wood, an<l other substances that 
are not so hard as their shells, making vertical 
symmetrical burrows. Having made a burrow 
— whether in limestone or in thick mud — the maker 
of it remains in it for life. This is very difierent 
from the habits of ordinary burrowing mollusks. 
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who arc constantly changing places. They seldom 
interfere with e^h other by breaking through 
their neighbour’s party-wall, but as a rule make 
their burrows to run parallel. The boring appears 
to be effected by the flattened foot, assisted by the 
rasp-like forepart of the shell in some species. The 
native species are : — 

The Common Piddock {PTiolas cLactylzis), the largest 
by far of tliose found on our coast, its elongated shell 
often measuring 5 inches in length. Each valve is 
traversed by from 40 to 50 rows of prickly scales. 



Right vafvo of Common Piddock 


whi«h are most developed in the front part. There 
is a pale brown epidermis, but it is mostly worn 
away except at the edges. The accompanying cut 
shows the interior of a right valve of this species. 
The hinge-plate, reflected over the beak in a double 
fold, is strengthened beneath by a 
number of transverse partitions, as 
shown in this figure. Within the 
sliell there runs down from the 
hinge-plate a curv^ed shelly band, 
called an (tpopltyse, to which the muscles of the body 
are attached. Upon the extei*nal folds of the hinge- 
plate, ♦what are known as the accessory valves are 
placed ; but it niust be remembered that these are 



Portion of hinge-plate 
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not of the same character as tlie two lar^c valves 
that enclose the animal, so that jt will be l^etter to 
speak of them as dorsal shiehls. In 
this species there arc four of these 
dorsal shields; two in front and side by 
side, a third more soVkI, Indiind and inter- 
locking with these, whilst the fourth is 
lon^ and slender, and protects the mantle 
and upper margins of the ^'alves. The 
animal is whitish likt^ its shell. The 
siphons are cov’er<‘<l with little fleshy 
points, the sheath brown f)r spt'ckled. 
Although chiefly found in the English 
and ^Bristol Channels, it is record c‘d fi*om 
Seacoml>e, Eancashire, jiiid iilonir the 
south, east, and iioi*ih 
u coasts of Ireland. It 
IS not p*ii*ticular in 
its choice of material in which 
to bore, chalk, slate - rock, red 
sandstone, submerged wood, and 
even peat, being selected in dif- 
ferent localities. 

The White Piddock (/A 

is a smaller species (less 
than 3 inches long), and has a 
thinner, more convex shell than 
the foregoing, the prickles form 
from 25 to 30 rows only, the 
front gapes less. The reflected 
hinge-plate forms but a single fold 
externally, which is not partitioned off into* cells : 
and there is but one dorsal, lance-shaped shield with 



Common Piddock 
its cell 
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a central groove. The animal ih wliite, tinged with 
hrown ; the siphons longer and more slender in pro- 
portion than ill "ffie Common Piddock, 
and longitudinally grooved within. It is 
a v( 5 ry sensitive creature, and readily 
takes alarm, i-etiring into its chaiiil)er. 

It is al)out 25 inches long. 

The Little Piddock (^Pl 'pa.'rvoj) has a 
more solid, less convex shell than the 
last, and is ti-aversed by many rows of 
overlapping scales, chiefly on the fore- 
part of th(' valves, gi-adu.ally getting less 
towards the ini<l<llo, and scarcely evident 
behind; often stained with red from the 
clay and red sandstone in which it is found. The 
beaks arc much neai-er the centre than in the other 
species. The hinge - plate is fur- 
nished w'ith a knob, apparently to 
prevent the valves coming too close 
togethei’ at that part. As in the 
White Piddock, there is but one 
dorsal shield, and this is of similar 
pattern to that of P. Candida,. It 
is a south coast species, and has 
been foun<l also in Guernsey, 
Dublin Pay, and near Pel fast. Its length is about 
2 inches. 

The Oval Pithlock (JP. CTispata) lias the shell oval 
instead of oblong as in the other species ; convex, 
, solid, coarsc-looking, with a broad furrow extending 
from the beak to the lower margin almost in the 
middle «>f each valve. In front of this furrow there 
are about 20 row^s of overlapping sharp scales. The 




White 

Piddock 
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broad liin^e-plato folds over and is attachc<l to the 
befiks, but tliere is no knob as^in the last species. * 
The dorsal shiel<l is exceetlinj^ly small, and of ti*i- 
angular form. The animal is of a red-brown colour, 
with loii^ siphons ; these li.ave the oi-ifices frinrred 
with hritiiched filaments. It is a little inoi*e than 
2 inches — sometimes as much as 4 — in length, and 
lias been found on many paids of our coasts canbedded 
ill iriica-scliist, sliale, oolite, Oxford clay, etc. 

The I'ajier Piddock has a 

shell that is excecidin^ly thin and delicate, oval and 
convex,, the forepart with transverse 
ri<lges cut into little teeth. The beaks 
a]:)])roach towards the ceiiti*e of the 
upper inar^iii as in the last two species. 
Tlie broad hino-e-phite is rellecte<l over 
the front. In addition to the short 
aj^ophyses, there is what may be re- 
garded as a trian^i^lar cardinal tooth in 
each valve. The dorsal shit*ld ccukisists 
of two small plates, often united. At 
the hinder end of the shell there is a 
leinarkable horny cuji sui-rounding the 
siphons — which are entirely connecteil 
throughout their length. • This cup, 
which is not fimnd in young specimens, 
appears to be the beginning of a sheath 
to surround the siphons, Imt which is not further 
developed in this species. It bui-rows in sandstone, 
hard clay, peat, and submerged wood, chiefly along , 
the coasts of Devon anti Cornwall, anrl at various 
places round Ireland ; at low water of spring Cides. 

The Wood Piddock (XylophiJiyiJb durscLlis') is con- 
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necting link on one aide with the foregoing Pidtlocka, 
and on the othei' with the destructive Ship-worm 
{FeTcdo), yet to be mentioned. The shell is like that 
of a PhohiH^ but remarkably abbreviated, being in 
fact globular in shape. It is glossy and almost 
transparent ; ei'ossod near the front end by a furrow 
with mai-ginal ridges. There are two dorsal shields, 
similar to those of the Paper Piddock, but jiropor- 
tionately larger. '^riie globular a'kiimal has long and 
slender si|)hons, connected 
thi*oughout the greater part 
of their length, and marked 
by crested ridges. ^riie foot 
is thick and capable of con- 
siderable extension. There 
can be no <loubt, in this case 
at least, that the foot is the 
boring instrument, for the 
e2)idermis is conspicvious over 
the 4ront of the shell, where it would be rapidly 
worn oft* if the shell were used as a rasp. This 
species is called the Wood Piddock, because it neglects 
the rocks and bort*s only intt> submerged or floating 
timber, preftirring oak, i>ine, an<l birch, and evidently 
not objecting to other vegetable substances, for it 
has been fouinl in the tarred hemp envelope of an 
ocean cable. It penetrates only to a sufficient depth 
(li inch) to bury itself, as shown in our figure. 

The 3‘emaining genus {Terrdo) of this sub-order 
includes a few species of insignificant appearance, but 
of sufficient power to liave made them the despair for 
centui^es of all wlio owned wooden ships, timber-built 
<juays, piers, and stages in salt water. The people of 
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Holland have more than once had their welfare — 
perh.aps their existence — threatened by the ravages 
of the Ship-worms among the piles of their embank- 
ments. Ill the days of “tlie wooden walls of Kngland/’ 
prior to the use of cojiper-sheathing, wc'. also suffered 
greatly ; but now tliat so many of our vessels are of 
iron or steel, the Ship-worm’s sphere of activ^ity must 
be greatly curtailed. The “infallible” remedies in 
the shape of washes and paints that have been put 
forward to check the ravages of this little sea-monster 
must number several hundreds. This, perlia^js, is a 
matter that, could it be known to the Ship- worm. 



Ship-worm 


might cause it to feel proud, that it had instigated 
so much enterprise in others. Most of this, liowever, 
must have been misdirectetl zeal ; but there is one 
case on record of its having inspired a great piece 
of engineering. The elder Hrunel is saitl to have 
declared that the method adopted in th(^ construction 
of the Thames Tunnel was suggested to him by the 
Teredo. 

The Ship- worms are very like Wood Piddocks, with 
an enormous development of the siphons, which may 
exceed a couple of feet in length. The shell is even 
more gaping than that of the Piddocks, for the valves 
touch only at the beaks and at a point on the Opposite 
margin ; it is lielmet-shaped, marked as in Xylophagcb, 
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but without any dorsal shield. £ach valve is three- 
lobed, and the hinder lobe is usually spoken of as the 
auricle or ear. Th<^ animal differs from the shell in 
its shape, which is worm-like, and for the protection 
of this part a chalky tube is secreted — of great length 
in some foreign species, and extending to a couple of 
feet in our own T. iKtrvegictt. At the mouth of this 
tube the animfil has developed a pair of accessory 
valves (known as pallets) in the shape of paddles, 
the handles of Avhich are attached to the body, and 
the blailes serve to close up the tube when the 
siphons have been withdrawn. They all burrow into 
submerged vegetable substances, including all kinds 
of timber, and are never found in rocks. They 
api^ear to do all the boring by the action of the 
small foot, though it is probable that the valves may 
be used to enlarge and round off* the cell. The 
burrows run M'ith the grain, and consequently 
parallel with each other. It is popularly supposed 
that^the Ship-worms destroy timber in this way to 
serve as food, but though the excavated material is 
passe<l out thi*ough the exhalent siphon it does not 
appear tliat the animal derives any alimentary benefit 
from it, but derives its nutriment fi’om the microscopic 
life of the ►‘^pas, just as the oyster and the cockle do. 
The species are: — 

The Commtm Ship - worm {T. 'ixcivalis), usually 
about a foot long, sometimes as much again. The 
shell is rather thin, and finely ridged. The pallets 
have an oval blade, which is indented deeply at its 
free emk without, polished and flat within. It 

is foin^d in pine, elm, oak, and te^ik that have been 
used for boat-building, piers, piles, etc. This is the 
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species that has caused so much damage and anxiety 
to the Dutch. The Norwegian Ship - worm {T. 


morveg icob) is very similar to th^ last, but larger in 



all respects, the shell 
more solid and coarser 
in its sculpture. The 
large pallets have 

oval blades witli 

squarish ends, con- 
cave on the inner 

side. Although fountl 
{ill round our islands, 
it is a local species, 
and appeal’s to con- 


1, shell; 2. pallets; 3. part of sheath, broken fine its attentions to 


to show internal plates 


fixetl timbers, and to 


let Aoating spars and logs pass. Guernsey 

Ship-worm pedicellctta^ is also very simihir to 

the Common Ship-worm, but much smaller in every 
way ; probably, indeed, it is only the young condition 
of a variety. Its cliief claim to be considered distinct 
lies in the shape of the jiallets, which have long 
stalks, a square blade, and an oval portion liotween 
the blade and the stalk. It has been found in 


submerged timber in several of the Chaijncl Islands. 
The Drifting Ship - worm {T. o^Lr.goiiL'rit)y although 
occasionally fouml in fixed timbei's on our shores, is 


chiefly known to us as a common inhabitant of the 
drifting logs and sp.ars that come no one knows 
whence, and get cast on our .shores in stormy weather. 
Full-grown specimens are intermediate in siz<\ between 
T. mcivaMs and T. ifionrvcgiocL. There is an expansion 
of the hinder margin of each valve known as the ear 




Gapers^ Pidd'ocks^ and Ship-'worms 173 

or auricle. In the present species this auricle is very 
lar^e, and the hinge-plate is very broad and thick, 
with a knob and a <ooth in the centre. The sheath, 
too, is shorter, and often absent. 

Several othci’ species of foreign origin are fre- 
quently found in drift-wood on our shores. 

The animals comprised in the sub-order Anatinacca 
liave a single gill on each side, the outer fold of which 
is pi’olonged over the back ; the mantle margins 
united almost throughout ; the siphons more or less 
united and their orifices fringed. The shells are thin, 
the valves often unequal, usually coated with nacre 
within. The impressions of the mantle and muscles 
are not wt;ll marked. 

The Tandora-shell {Pundorct i'ncvqxLivalvis) not only 
has the valves uiie(iual, they are inequilateral also. 
'’J’'ljey gape behind where the short 
siphons i>roti'ude. It will be seen in 
the figure that these siphons are 
united almost to their full length, 
yet 3iv'erge considerably from each 
other. The left valve is flat, the right convex and 
overlapping the left. They arc of variable thickness, 
glossy without and of a pearly 
white colour. The horn-coloured 
cartilage ‘ reposes in a groove of 
each valve. The hinge-plate of 
the left valve bears a rib which 
fits into a corresponding furrow 
in the other valve. There is one 
cardinal ^ooth in each valve, that of the right valve 
being q^ect, that of the left horizontal. The Channel 
Islands, Weymouth, and Studland are the only British 



Left valve of Pandora 
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localities for this species, and there it may he found 
burrowing sliglitly in the sand at low water. It has 
a trick of squirting water froiff its siplions when 
alarmed, like the Piddocks. There is a variety oht ubsct 
found in deeper water (from 7 to 50 fathoms), and 
the difference in habitat has produced a corresponding 
difference in the shape of the shell. The normal 
shallow -w^ater form has to burrow beneath the siii-- 
face in order to escape the effects of the surf, and 
consequently its shell is extended into a blunt beak 
behind to protect the lengthened sij)hoiis. In deeper 
water there is no fear of such disturbance, and there 
is no need for bun-owing so deeply ; therefore the 
siphons arc shorter Jind the shell less drawn out 
behind. This is another object lesson in Nature’s 
manufacture of species. The Norwegian Lyonsia 
(^Lyoixsid iiarvcgicct) is in general shape much like 
Pandora, but the upper margin is more horizontal, 
and there is less difference in the size of the two 
valves. It is very thin, but opatjjue and ^ndlowish ; 
the surface made dull by tine radiating lines crossed 
by the lines of growth. The pale brown ejudermis 
is gelatinous, an<l has tlie propei-ty of attaching grains 
of sand and fragments of shell to itself. The golden 
cartilage is contained in grooves as in l^ndora, and 
the hinge-j)lates are similarly i-ibbed and furrowed ; 
but tlie cartilage is coveretl by a plate, call<‘d an 
ossicle, that is not attached to the s1k*II but foi-mcd 
separately. The interior of the shell is iridescent. 
The animal is white wdth a yellowish tinge. The 
forepart of the mantle has a slight fringe pf a few 
projecting points. The sijjlions are short, fri|^ged at 
their orifices, and having a few filaments round the 
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l>ase of each. The white foot ia tongiie- shaped, 
extensible, and grooved for the production of a 
bj'ssus. It is not^ common shell, but it occurs all 
round our islands on sand between 4 and 86 fathoms. 
Whore these conditions exist it may also be looked 
for in the stomach of the Red Gurnard. It is about 
1 2 inch in length. 

The species of Thirciciff have nearly oval, more 
symmetrical, and somewhat flattened, thin shells, 
with a free ossicle as in T^yo'ns'ia,. The shells gape 
behind to allow of the continuous extrusion of the 
long separate siphons. The Thin Lantern - shell 
(^T. 'pTaite'nx'ib'lR) luxs the right valve less flat and a 
trifle larger than the left, which it 
slightly overlaps. It * is finely 
marked with lines parallel to the 
edges of the shell, and the hinder 
slope is also studded with minute 
tubercles. The shell itself is white, 
but ^he epidermis is of a creamy 
tint. The dark coloured ligament 
behind the hinge is so small that it cannot be seen 
in dried specimens. 'Attached to the hinge-plate 
is a spoon-like receptacle for the golden cartilage. 
The ossicle^ is sickle-shaped. The animal, includ- 
ing the tongue-shaped foot,* is white. It occurs in 
sand on many parts of our coast from extreme low 
water to 60 fathoms. It measures about inch 
across. The Papery Lantern-shell (71 papyraceci) is 
smaller than the last, much thinner, less equi valve, 
and move convex. Ligament pale and large ; carti- 
lage m^rc brown than gohlen, its pit or spoon more 
oblique ; the ossicle shaped like half a ring. The 
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animal varies in colour from white to pale brown. 
The siphons are short and wide, marked at their 
extremities ^v'ith faint lines, 
a nk The foot has a bluish tinge. It 
W is found in sandy l)ays a little 
^ below extreme low-water mark. 
The Largo Lantern - sliell 
piiheficens') is l.argei*, more solid. 

Papery Lantorn-aheU lUOre OV^al ; tllO left ValvC 

a. cici.; fc. ditto in position Smaller and flatter than the 
right. The surface is marked 
with fine granulations, and the part near the 
hinge is concentrically ribbed. The colour is dull 
pale yellow. It is nearly 4 inches acro.ss. It is 
found only in deep water off tlie coasts of Dor.set, 
Devon, and Cornwall. The Convex Lantern-shell 
{T, convexci) is swollen, almo.st four-sided, thinner 
than the last - named, Imt solid and glossy, and 
with more delicate ornamentation — tlie gi*anula- 
tions in wavy lines. Its colour is pale browp. It 
measures a little over 2 inches. It furrows deeply 
in muddy sand, in from 4 to 70 fathoms of water, on 
all our coasts, but living sp<*cimens are sometimes 
washed up the beaches. The Little Lantern-shell 
(T’. dintorUji) is the smallest of the l^ri^^ish species, 
and measures little more than half an inch. It is 
very variable in shape, and, owing to its habit of 
dwelling in the burrow^s of SdxicdVft, and in rock 
crevices, it is usually distorted. It is proportionately 
of more solid structure than its congenei-s, of a white 
colour and without any gloss. The dingy bi-own 
epidermis gets rubbed off in its favoured haunts, and 
can only be detected at the edges of the shell. The 
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granulations are arranged in irregular concentric lines. 
Ossicle Half-moon sliaped. It is a local species. Hut 
not confined to any particular stretcH of our shores. 
It appears to range from a depth of 5 to about 35 
fathoms, hiding in old «Iiells and roclc crevices. 
Occasionally at extreme loW' ^water it may be found 
nestling among tufts of OonrtxtVi'txcL. 

The Skye Oaper gr'ccmjLlcjLta,') is a fragile 

little pearly slicll, with almost equal valves, of 
rhoml>oidal form, f^aping behind ; the right valve 
overlapping tla^ left. It is ornamented by minute 
and rather ci’owded granulations, and dusky coloured, 
with tracers of the brown epidermis at the edges only. 
Hinge-plate thickened, bearing in the right valve an 
erect thick car<linal, in the left a small triangular 
cardinal and a pltite-like lateral beliind. There is no 
•ossicle. ''file animal is cream coloured, with a long, 
slender, transparent foot. The siphons are short 
and thick, cncircle<l at their base by about 20 long 
filaments which curve back over the shell. It is 
found in mud on rocky shores in Skye, at a depth 
of al>out 40 fathoms. This little inollusk has the 
distinction, not only of being the only native repre- 
sentati\'4^ of its genus and faijtnly, but also of its 
!?^aturiil Order, the Septibrq,nchiata, which is dis- 
tinguished from the other orders by the gills being 
rei>laced by a musculai' partition (^aeptiLmy, which 
reaches from the first adductor muscle to the siphons. 




E liavo now loft iho headloss, 
tootJiless Invalves, and arc 
about to make ac(juaintaiico 
witli highei* f^roups — Uni- 
valves or Gasteropodn, the 
mollusks that sli<le on the lowei* surface of Ihe foot, 
and that have heads, eyes, and jaws. Eut we make 
the transition from oikj class to the other through 
a small intermediate clci.ss — univalves truly, but with 
only a low organisation as compared witti that of the 
Gasteropoda. 

This is the order Scaphopoda or Tusk-shells, so- 
called from the curved tubular shell that bears some 
resemblance in miniature to the tusk of an elephant, 
and is open at efich end. The animal is of similar c 
shape to its shell, with a rudimentary eyefless head, 
which is covered by the mantle as in the bivalves. 
There is a projection of the phar3mx, and on this is 
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situated the mouth. The buccal mass may be found 
at the base of the long, pointed, and bilobed foot, 
which projects fr<ftn the large end of the shell. 
Witliin the buccal mass is the tooth-ribbon or Tcidxila, 
similar to those described in pages 44—46 ; but in this 
class it differs somewliat from all the others. It is 
broad and oval, with only 5 teeth in a row ; the 
central tooth a broad simple plate, the lateral strong, 
arched, with two or three points, and the marginal 
is a f<mr-sided simple plate. The sexes arc separate 
in these crefitures, tlie liver is paired and consists of 
a number of radiating tubes, but there is neither 
special rcspiratoi-y organ, heart, nor circulatory system. 


The nervous 
system is similar 
to that of the bi- 
valves. Around 
the mouth are 
bunches of fila- 
ments {CiVptit- 
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which are thrust out for the purpose of catch- 
ing the Foraminifei-a and minute mollusks upon 
which the DoifitlitJLHh feeds. The edges of the 
mantle are united, so that it forms a tube open in 
front an<l ^Kdiiml, and the entire surface of this 
appears to absoi'b oxygen for purifying the blood. 
It will thus be seen that these mollusks form an 


actujil link connecting the bivalves with the uni- 


valves. In most points they agree with the biv^alves ; 
in only two rtjspects — the shell and the radula — do 
they agjrec with the univalves, and even in the 
matter^of the shell they begin life as bivalves, for in 
the embryo this consists of two plates which later 
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become united to form a tubti. There are two native 
species : — 

The Elephant’s- tusk Shell {T)cnta.li'ib'm e/ntcilis) 
whose wliite shell tapers, and curv^es sligjhtly up- 
wards, solid and smooth ; markc<l by the transv^erse 
lines of growth, finely scratche<l longitudinally at 
the narrow end, which is cut oh* oblicjuely in mature 
specimens aiitl furnished with a tubular appendage. 
It is also often notched at this end on the lower 
(convex) sifle. The animal is white, the captacula 
with oval tips, and the lobes of the fot)t scalloped 
irrei^ularly. It is found buried in sand at all depths 
below 3 fathoms, usually in companies ; morti plenti- 
fully on the north than the south coasts. '^Flu^ 
Groove<l Tusk-shell {J). formtii- 
nurn) differs fi*om the fore^oin^ in 
beiri|r a little sliorter an<l stouter, 
more solid, more curved, and with 
a duller surface. The colour, too, 
is a cream tint. The lines of gjrowth are les^ evi- 
dent as sculpture, but are sometimes indicated l)y 
brownish coloration. The tubular appendage at the 
smaller end is central ; there is no notch in the 
shell, but the hinder h.alf is regularly grooved longi- 
tudinally as shown in the section above^the accom- 
panying figure. The animal has fi yellowish tinge ; 
the captacula are ringed and end in little disks ; and 
the foot-lobes have a wavy margin. It occurs in 
similar situations to the last, from extreme low water 
to a depth of 25 fathoms. 

The Mail-shells (Chitoii) introduce us to the class 
Gasteropoda, to which all the Univalves belojig. It 
is a vast assemblage of orders, genera, and species. 
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The orders arc only four, but several of these are so 
lar^e that they have been divddetl into sub-orders. 
l''he first of these oi*ders (^A.'nxpK'i'Yhe'U.TcL) consists of 
the Mail - shells and some worm - like forms. ri'lie 
Mail-shells alone constitute the sub-order Polyplaco- 
phora. They differ from the vast majority of 
tlasteropods in not being exactly univalv^e, for the 
shell ccmsists of eight overlapping segments or plates. 
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the whole series surrounded by a muscular marginal 
belt (the fjirdle) which partly retains them in position. 
There is sufficient freedom of movement in these 
jjlates to allow the Chiton, when alarmed, to roll up 
after the manner of a Wood-louse. The under portion 
of theses plates is of the ordinary shelly material, but 
the u^per layer is chiefly of chitin. This layer is 
the sculptured portion, and it is divided off into three 
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triangular areas, known as the median and lateral 
areas. The first and last plates are not so divided, 
and are generally sculptured in Tiarmony with tlie 
lateral areas of the intermediate plates. Turned over 
on its back the Chiton will be seen to have a close 
likeness to the underparts of a Limpet. Lut closer 
inspection will show that though it has a head there 
are no tentacles and no eyes. The respiratory organs, 
to'o, differ from those of the Limpet. These matters 
Ave have already dealt with in the early chapters. As 
the shell-plates are perforated by 
numerous pores whose mouths 
are occupied by sense organs, it 
is probable that the animal can 
get on as well without eyes as 
the Limpet can witli them. The 
Mail-shells are provided with a 
raduhi of much more advanced 
type than that described in the 
Tusk-shells. In that of Chiton 
there are 17 teeth in each row. 
There are ten or twelve native species of Chiton ; 
the large figure on the previous page is not British 
but a well-known West Indian species (C. sqitct'nxosuis'), 
selected as a type on account of its superior size. 
The British foi’ins are : — 

The Bristly Mail-shell (<7. fasdcxiUirifi), whose dis- 
tinctive feature is the spiny girdle and the series of 
tufts of bristles along either side of the shell-plates. 
The latter are shield-shaped with a central keel, and 
e(][ual to three-fifths of the entire breadth of the«animal. 
The colour varies a good deal from yellow and asrango 
to pink, red, or deep brown, marked with lines and 
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blotches of white, green, or brown. The liead-plato 
has five slight marginal notches, the other plates two 
each. The orange-coloured foot is oblong 
in shape, broader in front and running off 
to a blunt j^oiiit behind. It may be found 
all along our coasts on the under-side of 
stones and the face of rocks, stationary and 
av<3iding the light by day, and ranging in 
search of food by night. Its range extends 
from low-water mark to about 25 fathoms. 

The Velvety Mail-shell ((7. d'iac'repciniis') is Bristly 
Similar in many respects to tlie tormer 
species, but larger and proportionately more slender. 
The girdle is broader, covered with a dense greyish 
j)ile, from which arise tufts of white or reddish 
spines as in C. fuscictUcCTis. Plates shield-shape, 
one half the wi<lth of the animal, greyish, mottled 
with brown, the keel darker, notclies tleeper. The 
two spt'-cies have the surface of the plates covered 
with» granulations like shagreen ; but in Hanley’s 
Mail-shell {C. lunnlcyx) the granules become tubercles 
arranged in lines. There is no distinct keel, and the 
margins are not notched. The colour is ashy brown. 
The narrow girdle is clothed with short pale spines, 
with a tend-eiicy to form tufts behind each plate. This 
is a deep-water species, obtained by trawling at depths 
between 20 and 80 fathoms. It measures about one- 
third of an inch. 

The Latticed Mail-shell (tT. ccbixceZlcut'XJis) is very 
convex, plates narrow, covered with minute round 
granules, arranged in chain-like rows, the links pro- 
ducing a lattice-like effect. There is no keel, and the 
margin is not notched. The colour is very pale 
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yellow. The narrow girdle is fringed with shoi-t 
spines, and the surface coated with polished yellowish 
granules. It is less than a quarter of an inch long ; 
and it may be found on stones and about the smaller 
seaweeds just be3'ond low-water iiiarlc. The Grey 
Mail-shell ((J. chixe/reibfl) is similar to the last species, 
but larger and more compressed ; shell with slight 
but distinct keel, the sculpturing not pi-oducing the 
latticed appearance. The girdle is broader, and iiioi*(‘ 
thickly’ covered with granules. '^l''he coloui* of the 
shell varies from jmle yellow to brown, streaked with 
dark lines, but the general etiect is an ash^' It 

is one of the most frequent of all our Chitons, and 
may be found on rocks, stones, old shells, (dc., 011 all 
our shores from low w.atcr downwards. 

The Wliite M, ail-shell tclbufit), which is h‘ss than 

half an inch in length, is a local northern forni. Its 
white has a yellow bias, but it is unmarked by lines 
or mottling of another tint. It is similar in general 
appearance to the Grey Mail-shell, but is more slynder 
and convex, has a more prominent keel, the granula- 
tions finer, more radiating than chain - like. The 
margins are slightly notched ; the head-plate having 
13 notches, the tail-plate 11 , and the intervening 
ones 2 each. The brownish gii-dle is broader and 
more regularly beaded, whilst its inai-gin is fringed 
with short sjunes. It occurs in the Isle of Man, and 
at various places on the coasts of Scotland, Shetland, 
and the Orkne^’^s. 'I'he Ilor<lere<l IVIail-shell (C. nmcbi'- 
glixctt'ws) is similar to C. dnneTe.'ibs, but larger, 
narrower, and more convex ; the plates broader, with 
a surface like shagreen, mottled or variegated with 
yellow, red, and green, and their edges deeply notched. 



*Tusk—s hells y M^ail-shellsy and Limpets i 8 \ 

The girdle is evenly covered with minute granules, 
vari-coloured, and fringed with short yellow spines. 
It is one of our commonest forms, and 
may be found everywhere under stones 
at various dc'.pths, even abov’e ordinary 
low-water mark. It is represented of 
th<i natural sixe in our figure. The Red 
Mail-shell {i*. 'rabrr') is iiiuch like O. 

'u'uirffhiftt'itfty but more sloiuleiv more 
convex, of a re<l<lish-brown tint, and presenting a 
smooth a])pearancc. The girdle, too, is bi*oader, and 
che<piered with small patchcjs of red and white. It 
is a species of gemsral disti-ibution on our coasts, 
from low water to a depth of 20 fathoms, where it 
may 1)0 foiiml on locks, stones, and at the base of 
the LniiiAiiwrutn. 

The Smooth Mail-shell ((7. Icv/vis) is convex, broad, 
and glossy, marked with microscopical scratches and 
minute tubercles. It is reddish brown in colour, 

® veined with white, or variegated with 
green oi* i>ink. The head-i>la,te has from 
16 to 20 deep notches, the tail-plate 15, 
and the, others 2 each. The broad gir<lle 
is covered with small spine - like scales, 
tiieir tips towards the margin, which is 
tlihily fringed witli short jiink spines that 
readily fall off’. The animal is about an 
inch long. It is widely distributed, and extends 
from extreme low water to about 70 fathoms. The 
Marbled Mail - shell (( 7 . is the largest 

of the British species. It has a broad glossy shell, 
almost smooth to unas^sted sight, but under a lens 
showing many minute tubercles ; coloured with red- 
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brown marked with streaks and specks of white or 
yellow. There is a fairly broad girdle of dusky 
brown fi-inged with very short yellowish 
spines. The head-plate has 8 notches, 
the tail-plate 9, and the intervening 
plates 2 each. It occurs among stones 
and weeds a little beyond low water, 
but not south of Yorkshire. 

Through the T-iimpets we become ac- 
quaintetl with the order Prosobranchiata, 
which includes the great majority of 
native Gasteropods. The name signifit's 
that in this order the plume-like branch ife or re- 
spiratory organs are usually front of tlio 

heart. The animals have a distinct hea<l, which is 
furnished with a pair of tentacles and a j)air of eyes. 
They are mostly marine animals, protected by a shell 
and mostly by an of)erculum ; the sexes are separate. 
It is divided into two sub-orders, and these again into 
sections. The species described in this chapter bc^Jong 
to the sub-order Diotocardia, most of the animals 
comprising it having two auricles to the heart, but 
the Limpets are exceptional in that they possess only 
one auricle and one ventricle. 

The Tortoiseshell Limpet 

has a conical but depressed 
shell, with growth lines fairly strong, 
and with fine scratch - like lines both 
i-adiating and concentric. It is rather 
thin, with a dull surface, the ground 
colour grey, irregularly marked with 
reddish brown, sometimes with white in additiom The 
interior is polished, except the broad, bevelled margin, 
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which is only smooth. Half-way between the margin 
and apex is a chocolate mark of horseshoe shape. 
The animal is white, with a large head and long awl- 
shaped tentacles, with small eyes at their base. Foot 
oval and broad- It occurs mider stones, from low 
water to a dc^pth of 20 fathoms, but comes no farther 
south than Northumberland and Durham. One form 
of it found on the narrow leaves of Sea Grass (^ZostercL 
has the shell compressed • so that it becomes 
nari-ow and higher. This form is sometimes dis- 
tinguished as A., alvcxjb. The White Tortoiseshell 
Dimpet (^A. znrgi'iiea') is similar to the last, but only 
lialf the size, rather glossy, pinkish, with brownish 
and white r.ays, rather than white, though a pure 
white variety occurs at Scarborough. Its ordinary 
length is little more than a quarter of an inch, but 
at Guernsey it exceeds half an inch. It is generally 
common on stones just below low-water mark. In 
Acrruvct the apex of the shell is turned forwards ; in 
backwards. 

The Fulvous Tortoiseshell Limpet (^Lepetou f'ulvcC) 
is rather smaller than the last ; of a yellow, bright or 
tlull orange colour, with white rays and fine radiating 
ribs ; thinner and semi-transparent, not glossy. The 
Blind Limpet (L. cxvaju) is white, thin, finely grooved 
from the beak, about half an inch long. The animal 
is whitish, with short tentacles, but no eyes. It is a 
Scandinavian species, which has been taken occa- 
sionally in a dead state from deep water between 
, Scotland and Shetland. 

The Curled Limpet (^Pnropil'idiitnnrb cmxcyloides) is 
another eyeless species similar to J^epefn^ but with 
longer tentacles, and the beak of the shell curled 
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backwards into a spiral. Within it has a triangular 
slielf-like plate, occupying half of the crown. It is a 
deep-water (18 to TOO fathoms) species, plentiful on 
nulli pores around Ireland, Scotland, and Shetland. 

The Coiiiiiion Limpet (^LfJbUilla, 'VXLlgctiu'). So 
generally common and well-known a species is in 
need of no description, beyond saying that the shell 
is conical and solid, with ribs radiating fi*om the 
beak. It is varialjle in colour, some young specimens 
being olive-grey, others more yellowish with i>urple 
rays. As it gets older the l>eak gc‘ts completely woi’ii 
away, the ribs rubbed down, find 
possibly the whole surface made 
smooth and almost even. Other old 
specimens get covered with nullipoi*e, 
or support a forest of delicate weeds. 
The inside is very glossy, being coated 
with nacre, which exhibits greenish 
opalescent gleams. Through this 
Common Limpet Liycr the pui'ple rays may be seen 
more or less clearly, though all trace 
of them may have gone from the outside. In the 
centre there is large white patch showing the 
attacliTuent of the muscle ; it is in the shape of a 
broad-mouthed amphora. A less distinct depression 
around it marks the attachment of the mantle. The 
general appearance of the Limpet from l>encath 
when <letached from the rock is shown in the cut. In 
the centre is the broad muscular “ foot ” by which 
adhesion to the rock is effected ; in front of it the 
distinct head, with mouth, paired tentacles, and eyes ; 
around the whole is the fringed mantle, and letween 
the mantle and the foot there extends a frill of gill- 
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plates. There is reason to believe that the primitive 
Limpet was not endowed with this extensive frill, 
which is a more recent development to lit the species 
foi* changed habits. In the Tortoiseshell Limpets the 
breathing organ is a single plume-like gill attached to 
the right side of the • neck, and protruded when the 
creature goes a- walking. It is believed that the 
original Limpet had a pair of these plumes, one on 
each side ; and if the modern Limpet be taken from its 
shell, an<l the mantle cut away so as to expose the 
upper side of the neck, .a little yellow body will be 
found on each side of it. These are the remains of 
the true gills, which have gradually dwindled away 
to useless vestiges as the new and — from the func- 
tional point of view — ^more important frill has 
developed. It is probable that, like the 

primitive Limpet lived constantly in the water, and 
consequently the work of the two small gills ever 
exposed to the water was sufficient to keep the blood 
oxygenated ; but now the Limpet spends the hours 
between the fall and rise of the tide entirely out 
of water, and can only manage to keep its gills 
sufficiently moist to cai*ry on the process slowly. It 
therefore seems probable that, in order to keep the 
blood pure, the slower respiration must be maintained 
over a much larger surface. * The change of habitat 
and the <levelopmcnt of these pseudo-gills might go 
on : early Limpets with merely the 

beginnings of the frill restricting themselves to those 
lower rocks that are only uncovered for a short time, 
Kut this is not the only change produced in the. 
Limpe t*by its altei-ed habits. As it has learned to 
endure fresh water by its exposure to rains and to 
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the, in some places considerable, percolations from 
the cliffs, so also the shape of the shell appears to 
have been modified. Canon Norman pointed out 
years ago that “ the neai*er liigh-water mark: tlie 
shell is taken, the higher-spired, more strongly ribbed, 
and smaller it will bo; and that the lower down it 
lives, the flatter, less ribbed, and larger it becomes.” 
This result, I shoultl suppose, is due to the action of 
natural selection. One of the pi*incipal enemies of 
the Limpet is the Oyster-catcher, whose bill is admir- 
ably a<lapted for wrenching it from the rock when 
its shell is slightly lifted for fresh aii* or locomotion. 
It will be evident that the flattei*, smoother, and 
larger tho shell may be, the more easily it may be 
lifted, so that the birds are more likely to select such 
specimens in preference to the Icsss easily obtained 
small, high-spired, and ridged examples : the former, 
therefore, must become scarce on the rocks most 
quartered by the larger shore-birds. 

The tongue (rfiditla.') of the Limpet when uncoiled 
is found to exceed the shell in length ; it is 
furnished with nearly 2000 teeth, with which it 
scrapes the surface of the rocks, clearing off the 
delicate growths of weeds and leaving a j^eculiar 
zigzag track. 

The means by which the Limpet adheres to the 
rock has long been a fruitful subject for controversy, 
many naturalists appearing unwilling to believe that 
it could be held there by the same powers as those 
that hold the Winkle — the muscles and mucous of 
tho foot, which by excluding air establish so close a 
contact that considerable pulling force is reqq^red to 
dislodge it. Reaumur experimented with the Limpet’s 
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power in this respect, and says tliat for several 
seconds it supported a quarter of a hundredweight 
attached to its shell. Some authors imagined that the 
foot contained a numher of — presumably invisible — 
suckers ; others, that by drawing up the centre, after 
the manner of the street-bo^'-’s leathern sucker, it 
crcate<l a vacuurri which held it to the rock. Reaumur 
was ti'oubled by some of the*se notions, but he disposed 
of the vacuum theory by cutting a Limpet — shell and 
all — right through, and as the two halves still 
adhered to the rock it was clear there could be no 
V’acuum. 

It has long been noticed that the Limpet sinks 
pits corresponding exactly to the margin of the shell, 
but (Itjop oi* shallow according to the softness or 
liardness of tlic rock. In this way it overcomes the 
<liflficulty of shutting down its shell closely upon an 
irregular surface, by making its own little patch 
level. Various agencies have been invoked to explain 
liow^ these pits are sunk ; an acid secreted by the 
foot, and carbonic acid given off' in respiration, being 
among them. No doubt on chalk and other soft 
rocks we need look no further than to tlie pulling 
action of muscular contractions of the foot. Even 
on the hard slaty rocks of the Cornish coast, I have 
frequently noticed that Limpets taken off for use as 
bait have thin laminm of rock still attached to the 
foot. Rut the most remarkable of the Limpet’s 
habits is that of returning to tlie identical spot to 
roost after each excursion in search of food. Given 
a partioular area of rocks it would be almost impossible 
to firld two pits so exactly alike that they would 
equally serve as lodgment for a particular Limpet. 

13 
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It was this fact, probably, that led some of the 
earlier naturalists to contend that the Limpet never 
wandered from the particular spot it had selected in 
early life, though Aristotle had recorded its food- 
seeking excursions more than two thousand years 
before. Not only do they do this whilst still covered 
by the sea, but after the tide has receded an<l whilst 
the rocks are still wet. At such times I have often 
listened to the noise made by hundreds of Limpets 
dragging their shells over the rough acoi-n barnacles, 
and to the rasping sound produced by the radula as 
it scraped the minute vegetation olT the i*ock. 

There is no nocjd to say anything of the importance 
of the Limpet as food an<l bait, except tliat on some 
parts of our coast this is very great, many tons of the 
mollusk being consumed yearly by the poor. Judging 
from the contents of the shell-heaps (^KohlcfiTi-rnid- 
cltTigs) left near their former rude dwellings by the 
aboriginal inhabitants of these islands, the Limpet 
had a much greater importance as a food in earlier 
days. 

There are several well-marked varieties of the 
Common Ldmpet which have distinctive names given 
to them, and certain of these have been elevated to 
the rank of species by some writers. • The var. 
eleveutiJb lias a smaller, rounder, and higher shell ; 
var. 'pictcu is smaller and thinner, with alternate 
blue and reddish rays ; 'intermedicL is smaller, flatter, 
and oval, with yellow centre inside and out, the 
animal dark - coloured ; depressa, much flatter, more 
oblong, ribs finer and sharper, beak nearer front, 
centre of interior orange ; ca^nriblea, flat, roundi^i oval, 
ribs delicate, somewhat irregular, interior dark blue. 
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The genus ITeldon differs from Laiellci in the fact 
that the frill of gill-plates arising from the left side 
of the neck is not continued completely around the 
animal, but ends in front of the head. In early life 
the shell of the Blue - rayed Limpet (^Helcionn pel- 
I'hLcidw'n'i) is oval, thin, semi-transparent, 
rounded above, with the slight beak 
above the front extremity.* The colour 
varies from ochreoua to olive, and from 
the beak thin broken lines of vivid blue 
run to the margins. The number of these lines 
varies greatly, but, as a rule, they are about 7, 
though they may be 40. The animal is cream 
coloured, tinged with brown ; mantle fringed with 
long and short filaments ; tentacles slender, eyes 
small. I have already alluded to the changed 
appearance of the shell when the animal becomes 
old (page 3(J). The young Ilelcio'iv lives upon the 
fronds of the larger seaweeds, where it is not very 
cons|>icuous, but in later life it descends 
the rounded stalks, thickening its shell, 
compressing the sides and fashioning 
the mouth so that it fits the rounded 
surface accurately. By this time the 
• blue lines have vanished, as being a 
source of danger rather than security in the new 
situation, and the shell has no resemblance to its 
former self. The animal cuts out a cavity in the 
stalk, which it resembles in colour, and there it 
remains embedded. 

The •Slit - limpets (JFiss’arellidce) form a family 
remar4:able from the . fact that their limpet - like 
shells have a slit which serves the purpose of an 
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excretory orifice, corresponding witli an oval tube 
in tlu*. mantle. The animal has two large gills, 
placed one on each sitle. It is probable that from 
some such form the bivalves were', producetl, the 
development of these organs into the plate-like gills 
pro<lucing cori’t^sponding changes in the mantle, and 
consequently of the shell. 

The Keyhole Limpet in the 

juvenile stage has a distinctly spiral beak and a 
slit margin, but as the shell grows, and the em- 
bryonic portion becomes the apex, the slit finall 3 ' 
appears like a keyhole at the top 
of the shell, and the mantle is 
protruded through it. It is a 
pale yellowish shell, with rays 
of some tint of brown, and about 
50 rugged ribs radiating from 
the beak, which are alternately 
larger and smaller. The animal is some shade of 
yellow ; the mantle extends beyond the margin of 
the shell, and is fringed with short stout processes 
corresponding with the ribs of the shell which ai-o 
produced by tliem. A similar fi-iiige decoi-ab^s the 
upper part of the foot. The Xe^’hole Limpet is 
found all round the British Islands witl^ 
the exception of the east of England 
and the east and north of Scotland. It 
extends from low water to a depth of 
15 fathoms. The Punctured Limpet 
(^PitnctvbvMct 'iioachi'nd) is much smaller than the 
last, but agrees with it in having a slit, which docs 
not, however, take the place of the beak, but is a 
little in front of it, as shown in annexed view from 
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above. The beak remains spiral as in the embryo. 
The “ Keyhole ” of the previous species has a 
thickened margin internally, but in the 
present species there is a vaultetl process 
beneath the slit. The shell is white, 
ribbed in manner similar to that of Punctured 

F. fjnvcLt, but less rugged. It is a deep- f^ornTbovo 
water (25 to 90 fathoms) species, and a 
northern — not l>eing found south of Yorkshire. 

Common Slit - limpet fiasuLTCb). In 

t\\Q n/i nul(t the slit instead of appearing 

in very early life and travelling to the crown of the 
shell, as in F'ifts'u.'rellu and F u nctxivella ^ 
aj)p(iai's when the animal is nearly 
a<tult and remains at the margin, becom- 
ing partially tilled up with age. The 
mantle protrudes from this slit to form 
an excurrent siphon, as in the other 
members of this family. The shell is white, and 
crosi^ed by ribs much as in the other species, but hero 
they are less numerous. It is generally distributed, 
and may be found on rocks and stones fram extreme 
low water to a depth of over f00_ fathoms. The 
Rosy Slit-limpet (^TO. vosaci) is a much smaller species, 
with proportionately narrower shell of distinct 
Phrygian cap form. The ribs arc more ecjual 
in thickness, and the pits caused by their 
intersection round, whci-eas in the preceding 
species they are iiK^re square. The slit is 
shorter, the mouth often tinted with bright rose 
colour, ^nd the usually white shell sometimes tinged 
with •pink. It is a. southern form, but may be 
found commonly in deep water (7 to 25 fathoms) 
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on the coasts of Dorse ti Devon, Cornwall, and the 
Channel Islands. The ILiarg-e Slit - limpet (^E. 
croLftscju) is much larger than the last two species ; 
the white shell measuring inches in length. It is 
a less elevated cone, and the radiating ribs number 
between 80 and lOO, alternately broad and narrow, 
each of the former often divided into three. In 
addition to the concentric wriiihlcs that cross tliese, 
there are radiating rows of minute glistening dots. 
The mouth of the sliell is oval, and is notched in 
agreement with tlie ends of the ribs. It has 

been found under stones at Oban at periods of ex- 

tremely low water, but otherwise only l>y dredging 
on rocky ground off* tlie west coast of Scotland, 
Shetlantl, Antrim, and Dublin, in from 20 to 75 
fathoms. 

The Oriner or Sea Dar In tuherciilftffC). 

The claims of this mollusk to be included among 

native species arc 
political rather tkan 
natural, for its only 
“ station ” north of 
St. IMalo is the shores 
of tlie Channel 
Islands, wfiere it is 
used for food, after 
being beaten to make 
its muscular foot 
tender. Flat and shallow as the reddish-brown 
shell is, it is distinctly spiral, with the last whorl 
very large. Its exterior is rough and sliabby- 
looking, but it is lined with the iridescent “ mother- 
o*-pearl ” which makes these shells so valuable to 
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the manufacturer of fancy articles. Instead of 
the central or marginal slit, such as we have seen 
in the Keyhole and Slit-limpets, the Ormer has a 
long spiral series of round holes. As the creature 
grows the oldest of these perforations are suc- 
cessively filled up, the last remaining open serving 
as an anal aperture ; whilst the others admit fresh 
supplies of water to the pair of branchial plumes, 
of which the left plume is the. larger. Filaments 
from the mantle also pass through these holes, and 
doubtless serve as sense organs. The animal has 
a broad head, from which a short snout protrudes. 
The tentacles are long and thread-like, connected 
at their base by a fringed lobe, and at their outer 
bases ai*e placed the stalked eyes. The large fleshy 
foot is fringed by two rows of delicate filaments, with 
green tubercles between. The animal creeps along 
after the manner of a Limpet, and, like that species, 
rests with the margins of the shell pressed against 
the jock, from which, however, rats and birds con- 
trive to force it. 

Curled Slit - shell (^ScissxLrellct crispatob). The 
minute thin white shell of this mollusk shows an 
advance towards the spiral form of the snails. The 
last or bo^y-whorl forms the greater part of the 
shell, but instead of being spread out and shallow, 
as in the Ormer, the sides are contracted, and when 
the animal retires within the orifice is closed by a 
thin oval operculum. In adult specimens the margin 
of the shell is slit in front. The animal has a 
rather Jong foot, a prominent head, and a pair of 
long ife-inged tentacles with the eyes at their base. 
Along each side of the foot there are two short 



pointed lappets, and beyond these two long fringed 
feelers. It has been taken on stony ground from 
18 to 75 fathoms deep, in Shetland, but the shells 
were empty ; also at Orkney, Wick, Caithness, Skye, 
Antrim, etc. 
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II E passage from the uncoiled 
■ Limj^ets to the strictly spiral 

I cones of the Tops is made 

H easy hy way of the Slit- 

0 Si, limpets and ScinmireUa, as 

shown ill tlie previous chapter. A further advance 
in that direction is seen in the tiny Dolphin-sliells 
(C'f/clo.sir{"}n<f), of wliich we have three species. They 
are more orhicuhir than Sci>ifiUTella, and without the 
slit margin of the almost circular mouth. The coil- 
ing of the sliell round an imaginary axis leaves a 
deep cavity, known as the viithilicuSy which we 
shall meet again and again from this chapter in 
our story, and sliall find tliat it is often a valuable 
clue in the discrimination of species. Another feature 
encountered for the first time is the operculum y a 
thin horny jdate attached to tlie Jiinder part of the 
mollusk in such manner that when it withdraws into 
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its sliell the operculum comes last and accurately 
closes the mouth of the shell. In some species this 
operculum is composed of hard shell material, but in 
the Dolphin-shells it is horny and of spiral stinicture. 
The Shining Dolphin - shell (JJ. 'tviteiai) is thin, 
white, glossy, and slightly iridescent, with three 
whorls and a thickened lip. The animal has a 
bilobed snout, thread-like tentacles from the head, 
and tentacle-like appendages to the foot — three or 
four on each side. It is found in the coralline zone 
on the coasts of Devon, Cornwall, Guernsey, all 
round Ireland, and the west of Scotland. The other 
species is the Flat Dolphin-shell ((/. s^Tpuloideti). 
The specific name of this mollusk was bestowed 
because the shell was thought to resemble the shelly 
tunnel of the Tube-worm It is almost flat, 

the spire being scarcely raised. It occui's between 
low water and a depth of 25 fathoms on all our 
coasts. It is thought by some that tlie species 
described below as Trocft'it.s ilii'nii'tri/i should come 
here under the name of (Jiratl tin but as 

the shell alone is known "we think it best to retain 
it provisionally where Jeffreys placed it, as the 
discovery of the animal will almost certainly lead 
to other arrangements. • 

The Top-sliells (^Troch'us) are closely related to the 
Dolphin-shells, as will be evident on com pairing the 
animals with their ciliated tentacles and side 
appendages, although systematists have placed 
them in separate families. These differ from the 
last in the shells always having a layer of pearl 
beneath the outer coat of shell material, and*in the 
mouth of the shell being oblique and somewhat 
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angular. The umbilicus is not always pi-esent, and 
is very variable even in the same species. The head 
of the animal is furnished with 
lobes, as shown in this figure of 
the Grey - top’s head. At the 
“ tail ” end of the animal an iri- 
descent horny disk, showing a 
spiral structure, will be seen ; this 

is the operculum, which closes the Hoad of Grey-top 

shell when the creature has retired. 

The Common Top-shell {T. zizyphinus) 
is regularly pyramidal with an almost 
flattened base, solid, and somewhat glossy. 
Operculum Kidgcs of vaHous siloes run spirally from 
the sharp apex to the rhomboid al mouth ; 
the largest ri<lge being that which 
marks the base of each whorl. The 
ground colour varies from flesh colour 
to purple overlaid with interrupted 
or ^sigjsag streaks of dark red. There 
arc from 10 to 12 whorls in a full- 
grown specimen. The animal is 
yellowish, variegated with crimson, purple, and 
brown. The proiniiieiit head has a small bilobed 
veil ; tentacies with a brown central streak ; eyes 
large, with black j)upils, on stout footstalks. The 
side appendages are usually four paii's. The oper- 
culum has 15 or more whorls. Like all the 
members of the genus, the Common Top feeds 
^ upon seaweeds, and it may be found in plenty in 
the zon^ below low - water mai'k, where the great 
wracks* and oar- weeds .gi-ow. It also extends to 
a depth of 85 fathoms, and some of the finest 



Common Top-sholl 




20 2 Shell Life 

examples liave been obtained by trawling in deep 
water. 

The Western Top - shell (f. is 

pyramidal, thin, semi-transparent, glossy, oj^aline, 
with pale golden spiral ridges, and about 7 
whorls. .A.nimal like the last species, but with 
usually three pairs of side appendages. The shell is 
about half an inch high, and somewhat less across 
the base. It has been found on thti fishing banks 
of Shetland, the Orkneys, jtnd Aberdeenshire, in 
deep water 40 to 90 fathoms. 

The Granulated Top-shell i^T. r/rrr n ultf f is solid 
and opaque ; jiyraniidal, but with the lowest whorl 
larger than the other nine put togethei*, ridged 
as in the previous species, and taj^ering abru 2 :)t]y 
to a shai*j) high point. Its cohmr is j^ale yellow, 
tinged and spotted with red<lish brown. The animal 
is similar to the foregoing, but thci eyes are dark 
blue with black pupils, and are mounted on short 
Avhite stalks ; side appendages three on each side. 
In height and breadth it is about 1], inches. It is a 
southern species, and may be sought in the coralline 
zone along the coasts of Dorset, Devon, Cornwall, 
and the Ohannel Ishinds, in the Isle of Man and 
on the south and east of Ireland. The name is 
suggested by the fact that the larger ridges have 
their surface raised into granular points. 

The Many-grained Top-shell rtiilicLris') is similar 
to the last, but smaller, measuring only about half an 
inch cither way, and the ridges broken into granula- 
tions by the crossing of numerous oblique grooved 
lines. The ground colour is more white thaw yellow, 
but marked with brown and jjurple as in the last. 
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The animal is covered with short prickly points, and 
the tentacles — which are marked with iltvee lines 
of brown — have blunt tips. The eyes are on the 
under-side of tubercles at the outer base of each 
tentacle. Si<le appendages three pairs, with a brown 
eye-spot just beliiiid each. Jt occurs chiefly in the 
west of Scotland, but has been taken on many other 
parts of our coasts, ev’en to Devon, Cornw'all, and the 
CM\annel Islands, in from 2 to 70 fathoms. 

The Grooved Top-shell {T. sf'ri(tfubs) is narrow at 
base ill proportion to height, flattened beneath, the 
whorls 7 in number, of which the lowest 5 

arc flattened and distinctly keeled. The whole 
surface is crossed liy innumerable oblique lines 
wliich break up some of the ridges into little knobs. 
Tlie grouml colour is whitish, streaked obli(]ue]y or 
speckled with brown. It is about a third of an 
inch across at base, and a little more in height. 

It occurs along the south coast from Dorset to 

Corn^vall, in tlie Channel Islands, and at Cork, 
Baltimore, Baiitry, and Dublin Bay ; its habitat 
from low water to a depth of 15 fathoms, and it 
appears to be fond of the Grass Wrack {zosiern). 
Montagu’s Top-sliell (7^. is similar to 

T. but a little smaller, the whorls not 

flattencid — though somewhat compressed — and the 
base more convex. It occurs on all our shores 
betw-eeii 7 and 95 fathoms. 

In all the foregoing species of Top-shells there 
is no umbilicus in the adult, though the fry of 
some spg3cics show one temporarily. All the species 
that fellow liave this, perforation, though in the 
Thick Top it is almost filled up in the adult. 
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The Thick Top-shell {T. linfhecbt'vufiy is not pyramida,! 
but conical, very thick and dull. Young specimens 
exhibit the spiral ridges, but these have disappeared 
in the adult. The ground colour is yellowish or 
greyish, overlaid by zigzag purple streaks. Tlie 
apex of the rather low spire is always eroded by 
the time the shell is full-grown. Whorls 6 ; mouth 
large and oval, the inner lips bearing a strong tooth- 
like tubercle. The large shallow umbilicus is partly 
covered by tlie inner lip. Its measurements are an 
inch either way. It is a local shell, but may l>o 
found from Dorset to Cornwall, and up the western 
coast to Anglesey ; also in Ireland and the Channel 
Islands, between tide-marks. 

The Round Top-shell KliJL'kix'in y v) is a minute 

shell, which is equally convex abov’c an<l below, 
flat spired, and has a very wide and open umbilicus. 
It is white, semi-transparent, glossy, and has fine 
whorls spirally ridged. The mouth is almost square. 
It occurs at Bundoran, Donegal Bay. 

The Flat Top-shell (T. 'tb'n-bhil'icctt’usy is much larger 
(half an inch across) than the last, flat-based and 
almost flat-topped, without any approach to the 
pyramidal form. The spiral ridges are sharper and 
fewer ; the colour grey, streaked with c^ed lines or 
zigzags ; outer lip bordered with orange and green. 
It occurs in numbers, feeding on the Saw-edged 
Wrack (F'twrtts scrvo-tits), in the littoral zone along 
the south coasts up the Bristol Channel, around 
Ireland and the Isle of Man, and along the west 
coast of Scotland. 

The Grey Top-shell cxirteircbr^uLs) is tlfe most 

abundant of all our Top-shells. It varies a good 
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deal in appearance according to its habitat ; those 
living on the rocks between tide-marks resembling 
our figure, but when living upon 
oar-weed below the littoral zone it 
is much more depressed. There 
are 6 or 7 whorls ; the lower ones 
flattened and the upper ones 

rounded. There arc a few' thread- Grey Top-shoii 

like ridges on the body - whorls. 

The ground colour is light grey, overlaid with crowded 
oblique streaks of dark purple-brown. The umbilicus 
is small and narrow, somewhat one-sided. It is very 
widely distributed all along our shores. Its height 
is half an inch, and its breadth a little more. 

^riie Swollen Top-shell {T. is solid, the 

6 or 7 whorls less convex than in the last, 
presenting a turrctc<i appearance ; spiral ribs fine 
an<l numerous. Umbilicus large and one-sided. The 
colour is white or yellow, ov’erlaid with spiral rows 
of rtgi-browii spots. The mouth oblique, with a 
slight tubercle in the middle of the inner lip. 
About one-thir<l of an inch in height and of similar 
breadth. It is rather common and widely distributed, 
occurring in the laminarian zone and deeper water 
down to 95 ^ fathoms. 

The Painted Top-shell racigxLfi) is a very 

distinct species, the shape of the three 
largest of the 8 whorls giving the solid 
shell a decidedly turreted appearance. 
A number of irregular ridges run 
spirally round the shell, and these are 
broken up into little knobs. A more 
prominent ridge runs round the base of the shell. 
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ground colour is pale yellow, almost covered by 
short streaks of red and purple. Umbilicus wide and 
very deep, bordered by a smooth broad ridge. It 
is fv species of our southern and western shores, to 
which may b<; atlded Trelaml, Man, the Channel 
Islands, the Orkneys, and Shetland. It aflects a 
sandy bottom between low-water mark and 40 fathoms. 
Its vacated shell is a favourite cell for Prideaux’s 
llermit-crab, which has for companion an anemone, 
the Cl oaklet, that wraps the shell completely round, 
and by secretions from its undcr-surfaco dissolves 
out the mineral portions and leaves only a soft 
mass resembling sodden p.aper moi*o than shell. 

The Pearly Top-shell (T. ci'iictnx')', this and the 
two following species are characterised by their 
pearly lustre, anti their possession of an umbilicus. 
The shell of the present species is pyi*amidal, semi- 
transparent, pure white with a pearly iridescence. 
The largest whorl has two large and sev^eral smaller 
ridges, some of which are continued along the otlujr 
G whorls. The mouth would be circular but for 
its interruption by the spiral ridge which encircles 
the deep umbilicus. It is a small species, its height 
being one-third of an inch and its breadth a little 
less. It was first found by Mr. J. Jeffreys in 
18C1, who dredged it on fine sand and gravel in 
85 to 95 fathoms, about 25 miles north-north-west 
<jf Burra Firth Lighthouse, Urist. 

The Greenland Top-shell {T, is 

rather rotund and solid, slightly glossy, with fine 
spiral ribs. There are C whorls, and the upper 
part of each is puckered up irregularly. Tim colour 
is a fle.sh tint, without streaks or spots. The um- 
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bilicus is narrow, but very deep. It is a quarter 
^of an inch across and a little loss in lieif^ht. Its 
British distribution is limited to the west of 
Scotland, Shetland, and the Orkneys, where it occurs 
on rocks about the base of the Laminarias, from 
low water tti a depth of 40 fathoms. 

The Small Pearly Top-shell {T. hclicinmuf) is less 
conical and shorter than tlie last, less solid, semi- 
trcinsparent, and highly polished-. There are no 
ribs, and the siittvre or hollow line that separates 
the 5 whorls is less deep than in tlie last. The 
umbilicus is also less deep. The colour is orange 
vai’ying to reddish bi-own, occasionally tinged on tlie 
upper-side of the whorls with blue or pui-ple. It 
is a (juarter of an inch across the base, which is 
almost twice the height. Its habit is similar to 
that of the Greenland Toj), but its habitat must 
be extended by the addition of the east coast 
of Scotland and its continuation as far south 
as Yorkshire ; also Belfast, Dublin Bay, and 
Conneiiiai*a. 

The Pheasant-shell (^PlLcuiiu'nella, belongs 

to a family {2' arb in i< It r') distinct from the Toxi- 
shells, and this is its solitary repre- ^ 

sentativ'e in Ijhis part of the world. 

The home of the genus Phccsict- 
iiXGlla, is in Australia, where the 
Bliells ave lar^o, — uu>itra.lis is 
2 inches long and 1 inch across, 

• — in the Philippines and India they are much 
smaller, whilst in the Mediterranean, the British 
seas, anfi the West Indies they have dwindled to 
very small examples. Our own species is no more 

• 14 
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than JL third of an inch in and a fourth t)f 

an inch in breadth, but it makes up for its small 

siice by its tixceediii^ 
beauty. The animal is 
Aei*y like those of the 
Top-shells, and like some 
of them it inoA Cs one half 
the foot at a time in 
4^Iidin^. The oj)erculuin, 
which we found to be 
tliin and horny in the Top-shells, is solid and shelly, 
ear-shapetl, and concave below. The shell, which 
is oval, semi-transjjareiit, and highly 
usually a clear yellow or white for its ground 
colour, U2)on which are lai<l nuinejt>us variable 
obli<iuc or zif^za^ streaks and sjxjts of ci'iiuson 
or 2)uri}le. Thei*e is no umbilicus. It is n coiniiion 
sjjecies on the south and west coasts of Kn^land ; 
round Ireland ; Oban, Mull, Stonehaven, Aberdeen, 
Caithness, in Scotland ; and the Channel IsUs. It 
may be found feeding u2)oii ( ^/foudrifx t'ris'jHfs and 
the similar (t lut 'nuintillaati, a little above and 
below low-water mai-k. 

The Fresh- w^ater Xerite {JVerK i net Jl iivlidills) is 
the sole represen tiitive of the family %Krrifidi^u in 
this counti'3^ It takes us aw^ay fiom the sea for a 
brief sjmee, foi- this is a mollusk, no doubt 
descended from the marine Nc rites of 
Fresh-water Warmer cliiiics, that lias ascended the 
Nerito rivers and become modified by the 
changed habitat. The shell is oblicjUdlj'- ov’al, 
of a solid character, and with a glossy ^surface. 
The ground colour is 3’ellowish, and is chequered 
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Avith w'hito, pink, or purple. There are but 3 
whorls, and the last of these is equal to at least 
two-thirds of the whole shell. The operculum is 
half-niooii shaped, coi*responding with the shape 
of the mouth, shelly and soli<l, coloured yellow or 
oran^, and spirally ^^rooved ; beneath there is a 
sickle-shaped projection which serves to keep it in 
position when it closes the shell. The animal — 
which is yellowish ^roy spotted with black, and 
has a black head — shows its relationship to the 
'^Pop-sliells l:)y its possession of a strong snout. It 
has long- tentacles, almost transparent, streaked with 
black ; ami large black eyes on short foot-stalks. 
It ia found in clear gravel-bottomed rivei's, spar- 
ingly at the mouth where the water is brackish ; 
more frctjueiitly in the upper reaches. The globular 
egg-capsules are usually deposited on the shell 
of another individual, and a singular provision 
is made for the welfare of the young — though at 
seen^ingly great expense. Kach capsule contains 
50 or 60 eggs, but only one embryo is permittetl 
to develop, itml tliis sets to work to demolish its 
brothers and sisters. 




VERY lar^c number of 
species now to bo described 
constitute the sub - order 
Monotocardia — the mol- 
lusks that have only one auricle to the heaujb, a 
single gill-plume (the left), one kidney, tlie nervous 
system more concentrated, and mostly with a pro- 
boscis. 

The Violet-snails of which several 

species are found waslied upon our westcirrn shores, 
are not natives, but their shells are so fre(iuently 
found in a fresh state, if not tenanted by the living 
mollusk, that some general reference to them is 
necessary. They are what are termed pelagic 
species — living entirely at the surface of the sea, 
where they feed upon the smaller species of jellyo-tishes. 
The destruction of YelelUi in this way led to the 
supposition in the eighteenth century that lanthina 
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jyrodticed the VelMoi, which were seen apparently 
issuing from its mouth. For such a mode of life 
tlicir shell must be thin and light, and to enable 
them to float unnoticed by sea-birds and fishes it is 



Violet Sea-snail ntt'y with its float 

a bubble about to be joined to the float; c, shell; I, float; 
p, foot; t, head 


coloured violet, the lower whorls, which are most 
exposed from above when the creature floats, being 
of a Aarker tint, whilst the upper whorls may be 
white. The mouth of the shell floats uppermost, and 
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to stea<ly the creature in this position it fabricates a 
kind of raft by the excretion of slime in which it 
imprisons Ijubblcs of air. To the under-surface of 
this raft the egg-capsules are attache<l, and on 
examination of tliese it will usually be found that 
those nearest to the animal contain eggs, those in the 
middle young with fully formed shells, wliilst tljose 
near the farther end are broken and emi)ty, the 
young ones having departed. When touched, the 
Violet-snail exudes a violet fluid which clouds the 
water around. They have no power to rise or sink 
at will. At least two species — T. rot itiidata, and J. 
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communis — drift to our shores. Tliey have no eyes, 
and are sometimes termed the “ Blind Snails of the 
Sea.” 

The Wentletraps (Scalar Ui') are well known not by 
reason of our several British species, but because of the 
high commercial value attached formerly to tlie Large 
V^entletrap (S. pirf iosay from China. Rumphius 
records that in 1701 this shell sold for forty guineas ; 
fifty-two ^'ears later the price had fallen 50 per 
cent., and since then there has been so continuous a 
slump in Wentletraps that a few shillings i\re now 
sufficient to purchase a good specimen. The*- shells 
are distinct from those of any other of our native 
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molliiftks by reason of the ridges that regularly crof^s 
each Avhorl. The .almost round mouth has a flat, 
projecting, and continuous lip. As in many other 
shells, the stages of growth are indicated by the lips 
successively formed siamling up as ridges, but in few 
cases do they stand out so prominently 
as in tliis genus. The moutli is closed 
l)y a hoi’ny ear - sliape^l 'operculum. 

Tht3 beatl of the animal is short, but 
provided with a i-etractile proboscis of 
a cylindrical shape. The tentacles are 
iiwl-sh.aped, and at the outer side of their bases the 
eyes .are situated on short stalks. Like 
the Wentletrap animal ejects .a purple^ fluid when 
mol os ted. 

"J'urton’s Wentletrap (/S', tuvioi^a^) is rather glossy, 
.ainl consists of .about 15 whorls, crossed by slightly 
curved an<l flattened ridges, of which there 
are 1 2 on the largest whorl. The colour 
is light ycllowdsh brown with three spiral 
bands of purple-brown, the lowest of which 
is visible only on the last whorl ; operculum 
<lark brown.' The length of the shell is 
.an inch .ami threc-quai*ters, and it is half 
•sxn inch across at the b.ase. It is by no 
ine.ans a common shell, but it may be found 
along the coralline zone on many parts of 
oui* coasts. The Common Wentletrap (>S>. 
is similar to the last, but the ridges are 
merely folded b.ack, not flattenetl, and there are only 
9 on tjio body whorl ; they are also connected from 
whorll to whorl, so that they form continuous but 
oblique lines from the apex to the base. The spiral 
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bands are not continuous as in Fi. ivurtonircv, but broken 
into short streaks or motilinf^. Whorls about 15, 
sepai*ated from each other. Operculum <lark brown. 
It attains a length of nearly 2 inches, and its habitat 
is similar to that of iS^. i iLirtamce. 

Trevelyan’s Wentletrap IrecelyaiKt') is fawn 

coloured, thinner than in commuii n the white 
i-id^es connected as in that species, but narrower and 
more flattened, with a short spur on the upper part ; 
there are 14 ridges across the lowest of the 14 or 
15 whorls, which are not sep«arated. Operculum 
pale brown. The shell seldom exceeds 1 inch in 
length. A deep-water species — 15 to lOO fathoms. 
The Small Wentlctra]> (/S'. chifhTcif iiht) is small, semi- 
transparent,* white, with thin ribs of regular size. 
There are only 12 or 13 whoids, an<l the lowest of 
these bears 18 ridges. Operculum yellow-brown. 
Length about half an inch. It occurs sparingly in 
the coralline zone all round our islands. 

The Aclis-shclls (^A.clUi) are mucli like those of 
Sc<tloLTia, but without the transverse ridges on the 
whorls. The mouth of the shell is oval and slightly 
expanded, the outer lips thickened. The animal is 
slender, with a long retractile proboscis, long ttmtacles 
with the eyes at their base, and the square- fronted 
foot pushed out in front of the head in walking. 

There are only two native species. The 
Glossy Adis (A. is about a 

quarter of an inch in length, white, with or 
Glossy without spiral ridges, and the oval mouth 

Aclis-shell . . *■ trt ’ 

inclining strongly to roundness. The, Little 
Adis (A. ctscaris') is only about one-tenth of ait incli 
in length. It is more slender than the Glossy Adis, 




215 


ZH^cklace-shelh and Winkles 

and has fine strong spiral ridges. Though agreeing in 
colour, the form is different, the base being proportion- 
ately narrow, and the whorls fewer. They arc both 
obtained by di’edging, and their range extends down 
to aljout 80 fathoTiis, but empty shells are often to be 
picked out of shell-sand on the shore. Two soine- 
whab similar shells formerly included in this genus 
are now known respectively as Phcrubsu gulsonce and 
Cyt oii/iscu fi 'itii icn .s. 

The Necklace-shells are so-called because 

f>f the peculiar manner in which their eggs ai*e 
arrangetl in strap-shaped bands which coil into the 
form of quoits. The capsules 
(each containing ta do>sen or more 
eggs) are connecto<l by a gela- 
tinous material, at first flaccid 
and sticky, but by the adhesion 
and incorporation of sand it 
becomes firm. These may fre- 
cpien4ly be jiicked up on the shores of sandy bays. 
The shells are gk^ssy, almost globular, with a low 
blunt spire, .and a lai*ge e.*ir-shaped mouth. The 
animal has a long retractile pi*oboscis, which is 
usually concealed beneath a flap of the front of the 
foot, whicl# is tui*ned up ov'er the creature’s head. 
The Naticas prey upon other species, chiefly bivalves, 
which thtiy hunt in the sand, an<l whose shells are 
drilled by the j^^okoscis. This important organ and 
the head are protected from injury in their passage 
through the sand by the frontal flap ; but in con- 
sequence of this covering the eyes have become very 
small ^r are altogether wanting. 

The Large Necklace-shell (JV. ccttoA'tcC) is a very 
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f^lobose shell of rather handsome appearance, pale bnff*- 
coloured and polished, the upper side of the whorls 
ornamented with a sei*ios of d«ark red 
or violet sii^za^ or V-shaped marks. 
The epidermis is retained only within 
the uiribiliciis. There are 7 whorls and 
a lar^e deep umbilicus. '^fhe operculum 
Large Neckiaco-sheii hom-colourcd. Tlu; shcll ordiiiarilv 

(one-fourth nat. size) , I..-.. 

measures 1 1 inch each way, but this 
is often increased to 2 inches. It is toler.ably 
common, between extreme low wjiter an<l a dejith 
of 10 fathoms, from the south of 
Kngland to the north of Sccjtland. 

The Sordi<l Necklace-shell (xV. sor- 
di<f<0 is similar to the last named, 
but somewhat smaller and mca-e 
deeply, less clearly coloured, more 
oval — longer than bro.ad — and 
thicker, without the markings. Tht‘ 
whorls art*. 5 or G. The horn- 
coloured operculum c<l<retl witli 

white. It frequents santly shores Life aspect of .V. rntcvt 
of a somewhat mutldy character in 

from 7 to 90 fathoms, from Shetland to Scilly, but 
is more local than iV. catcHtt, aiitl the incKvitluals far 
less numerous. 

The Greenland Necklace-shell (A^. (jrfrnlididlcct) is 
thinner, almost semi-transpai*ent, without ^loss, 
white, with a cream-col ouretl epidermis ; whorls 4 or 5. 
The umbilicus is narrow, and the operculum thin, 
lemon coloured. Its measurement is less than 1 inch 
either way. It is a deep-water species, and is dredged 
from muddy ground in from 40 to 50 fathoms in 
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Common Necklace-shell 


Shetland, and off the coasts of Yorkshire, North- 
umberland, and Durham. The Common Necklace- 
shell (N. is a pretty little species, plentiful 

oTi sarnly shoi*es from low 
watei* to ^reat depths. '^Phcj 
shell is thick and solid, 
highly poli.sh(*<l ; the colour 
varies fi*om white to orange, 

and the markings which 

are five spiral lines of V’s and y.i^zags — vaiy from 
orange to chestnut. There are G whorls, and the 
spii*e is blunt. The umbilicus is contracted at the 
mouth, an<l the oj)erculum pale horn coloui*ed. The 
length is little more than half an inch. 

Montagu’s Nccklace-shell (Y. is the 

smallest of the native species. It is more globose 
than the Coininori species, the colour usually fawn, 
but varying to buff, often with a whitish band along 
the upper part of the 5 or G whorls, but free 
from •other markings. The too, is shorter, the 

uml)ilicus roumlcr iiml more open, and the operculum 
rather moi*c solid. It occurs at depths between 
15 an<l 90 f.athoms where there is a sandy or g-ravelly 
bottom mixe<l witli mud; all round the Scottish, Irish, 
and Manx ceasts wher<5 these .conditions exist, also in 
the north of Knglan<l, reappearing in Devonshire and 
Cornwall. ''I’lie Icelaml Neck lace- shell (iV. 'ifilancL'ica^) 
diffei’s from all the others in its less solid and semi- 
transparent character, and b37' having the spire more 
elevated. Beneath the dull yellow epidermis the shell 
is whitef without markings. There are from 5 to 
7 wh<Ms. The umbilicus is small, and the 
operculum thin and golden yellow in. colour. The 
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average length is about 1 inch, but the breadth' is 
less than seven-tenths. It is a rare shell, restricted „ 
to the north of these islands in from 7 to 80 fathoms, 
but most of the specimens have l)een taken from the 
stomachs of haddocks. 

We have seen liow the various species of Natica 
partially envelop the shell in folds of tlie foot an<l 
mantle ; in the next species the shell is completely 
hidden b^^ the mantle. 

The Transparent Marsenia (^Murfirn ia is 

ear-shaped, with a very small spii*e, but eleven- 
twelfths of the whole consists of the body-w-horl, 
which is almost flat. 3t is exceedingly thin ami 
transparent when fresh, but becoiiu's less ch'.ar in 
dying and loses a little of its form. The animal, 
which is much larger than its shell, varies a goo<l d(‘al 
in colour from white to yellow oi* oi*ange, with spots 
and blotches which var^^ to contrast with the 
ground colour. 'There is a pair of long awl-shaped 
tentacles, with black c^yes at their base only Visible 
from below, or when the creatui*o swims inverte<l at 
the surface. The gi’ound colour and tln^ mai*kings 
are ex.amples of protective coloratitjn, for the 
creature feeds upon Compound Ascidians and its colour 
assimilates to that of its food, w^hilst its markings 
resemble the common openings of their colonies. Years 
ago Mr. Peach devoted a good deal of time to a study 
of this creature, and found that it resorted to patches 
of hepiaelin.'wnmh gelati'nofiu'nv, as he thought for the sole 
purpose of excavating a pit in w’^hich to deposit its eggs. * 
Professor Herdman, howev^er, a few years ago calle 1 
attention to the fact that Mursenia, fed chiefly upon 
lipptoclinfi'wirrtf and that its colouring was protective. 
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Wc have had many opportunities for checkinj^ 
Herdi nan’s observation, ami can fully endorse it. 
Trias gelatinous semi-transparent body of the mollusk 
so closely matches the ascidian that it is difficult to 
see it, and there is no doubt that the likeness protects 
it from those creatures ' that would prey upon it if 
they could see it. It is probable that the creature 
and its shell liave been greatly modified by its mode 
of life. It was necessary at first -to hide the shell 
beneath the spotted mantle, then it would be 
gradually flattened out so that the mollusk’s back 
did not rise so high above the ascidian, and when the 
resemblance between the two creatures held become 
sufficiently sti’ong the shell would no longer be 
necessary as a protecting shiehl — therefore it wouhl 
be I’educed to its filmy texture. It is not a 

common species, as it occurs chiefly in deep water 
— down to 00 fathoms — but may be found on the 
recess of the si)ring tides on the vei*tical faces and 
undcr-^i<le,s of rocks and boulders where the 
LcjjtocLin iLDV colonies are. 

The A’^elvet-shell There is a 

general resemblance between this mollusk and the 
last, but though the Haps of the mantle 
are turned oyer the shell the latter is not 
hidden. Its name is due to tlie character 
of the thick pale brown epidermis, which 
is distinctly velvety. The animal feeds 
upon A.icyoniiiiii, and other zoophytes, and is found 
on stony ground in the laininarian and coralline zones 
(from 1 ^o 50 fathoms) all along our coasts. 

The Jlairy-Keel Shell {TricliotTopis hoTecilis) is a 
beautiful little shell with a superficial resemblance to 


%) 

Velvet-shell 
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tho Stilly-winkle (^MiLnrcjc\ Jt lias aii elevated spire 
of 7 whorls, with sev’eral spiral ribs or keels 
upon wdiieh the epidermis <levelops into thorn-like 
points or bristles of a pale brown hue. It has a small 
curvt‘d umbilicus, and the pear-shaped mouth is closed 
by a yellow-brown ojierculum. The animal is white 
or cream coloured speckled with yellow, ami has a 
short bilobed snout separating the long lilunt-tipjied 
tentacles. The small lilach eyes iLi-fs stalked. The 
animal lurches from side to side as it walks. It is a 
northern ami local species, its range in Britain 
embracing the 1 logger Bank to the we.st of 
ScotL-ind, Ireland, and the Shetlands. Its habitat 
is in the coralline and deep-sea zones. 

The Bonnet-limpets {Chip tilida') ha\'e the muzzle 
extended, the eyes situated on the bas(‘ of the 
tentac'.les, and but one gill-plume, which is linely 
and deeply diviiled. Roughly speaking the shell is 
limpet-shaped, but with considerable difterence. Two 
genei'a are represented in this country, each by a^single 
sjjecies. They have been considered }>y vai-ious 
authors never to move from the si)ot to which they 
have attached themselves in (?ai'l\' life, but judging 
from my experience with specimens in capti\ity, I 
regard this as no nearer truth than the f^imilar state- 
ment formerly made respecting the Common Limpet. 

The Hungarian Cap or Cap of Liberty {CupulxLs 
It'UbixgarictJbs) is shape<l much like the cap of Liberty, 
the beak or apex being spirally curled back ; semi- 
tran.sparent, cream coloured, but tins greater p.art of 
the shell is hidden by a coai-se epitlermis ,of dirty 
pale brown hue, w^hich also hides the radiatLig ribs. 
This epidermis is usually rubbed off* the upper end of 



tl^ecklaceshells and M^inkles 


J2 I 


tliG sliell, and overlaps tlie od^c of the mouth. The 
lilies of growth are very jiroiiiinent, but so irregular 
that the shell .appears to liave 
been broken several times and 
])atclied up. They are found from 
low water to 100 fiitlioms, at- 
tached to rocks and shells; they 
are particulai-ly foinl <if oyster 
ainl sc.allop - beds, where tlu;y. 
fittach thems(.‘lv'es to tlui upper 
Vidves. Their food appears to be liotli animal and 
vegetitble. Clai'k and Alder ha\e described this 
species and the next as cai*J*ying tlieir spawn, till 
hatched, between the muzzle and the forepart of the 
foot. 

Cuii-and-Saucer Tdmjiot ((" ch/tticntiis). In 

this species the shell is buckler-shaped or conical, with 
the beak in the centre ; lines of growth spii*al. The 
<jutside dull greenish or with a violent tinge ; the inside 
sinli^^rly tinted, but highly polished, with a twisted 
pi .ate or di.-ijihi'agm attached to the 
hinder jiart. It is a local species, found 
on the south co.ast from Milford Haven 
Avestwai’d : also in the Channel Islands. 
It occurs from low water to a depth of 
Li'^mpot— i nteHoJ ^ ^ fathoiiis attached to shells or pebbles ; 

in the former situation the cone is very 
low — almost flat — but on small pebbles it becomes 
much more elev.ated. The pebbles selected for resi- 
dence often present a surface scarcely larger than 
the mojith of the shell, so that increase in the dia- 
ineterfof the latter gives place to vertical enlargement. 
Audouin and Milne Kdwards declare that the female 





222 


Shell I^ife 

tains her capsules beneath her foot until they 
are hatched. The internal plate of the shell appears 
to serve for attaching the animal, «iiid obviates the 
development of .a very powerful muscle such as is 
found in the Common Limpet. 

The Periwinkle family (^Littoiriivithr.) have a soli<l 
spiral few-whorled shell, with it round mouth closed 
by a horny operculum. Tlie animal 
has a broad extendetl muzzle, and awl- 
shaped tentacles with the eyes at their 
Single row of teeth base. The under-side of the foot is 
from the raduia marked by a central line, and in plidin^ 
tlie sole on tjither side of this line is 
advancetl alternately. Most of tlie species are 
strictly littoral in theii* habits, and seldom wander 
far below extreme low - water mark ; one of our 
native species, indeed, is only covered by the sea at 
the periods of very hi^h tides, and when heavy seas 
throw their bi|^ waves far up the shoi*e. Hespira- 
tion is eflected by means of a single gill - pliime, 
which is contained in a chamber formed by tho 
mantle. Their principal food at least is of a vege- 
table nature, for the rasping of wdiich they tire pro- 
vided with a very long raduia. The sexes are 
distinct ; tho males smaller than the fein.ales. Tho 
relative position of the organs will be seen in this 
diagram of a partial dissection. 

The Dwarf Winkle (^LitioThuc ohtrLuutci) is the 
yellow, red, bi’own, green shell that is so 

abundant on all our beaches. In the empty condition 
it is piled up at the base of the rocks after a, storm ; 
in the living state it will be found in profusffon on 
the Bladder Wrack {F’uucxma Desiculos'vus), where it very 
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closely resembles the bladders of that seaweed. The 
term dwarf applies to the almost suppression of the 
spire, a condition 
also indicated by 
oht'Wftcbtiiy blunted. 

There ai*e 5 
whorls, but the 
first four form a 
very small part of 
the entire shell. 

Occasionally pure 
white specimens 
may be found, and 
fretpiently it is 
banded length- 
wise with red- 
b r o w n. I t 
measures about 
half an inch 
either way. The 
N ei'ite-like 
Winkle (X. 'rteT^l- 
ioideH) has a de- 
cidedly conical 
shell, ami the last 
whorl only accounts for tw*o-thirds of the whole. 
The colour is a dark red-brown, paler at the base, 
where there is sometimes a yellowish zone. In 
height it is a little more than a quarter of an inch, 
and in breadth a little less than a quarter. It is 
usually found clustered on the sides of rocks above 
ordinal^ high-water mark, where during the period 
of neap-tides it must remain dry for days in calm 
^5 



mouth; h, sexual org^an ; c, refloxed mantle; d, vent 
e, kidney; y, slime-g^land ; g, gill; h, heart; m, shell 
muscle; p, foot 
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weather ; but the frill-chamber holds sufficient 
moisture to enable respiration to proceed. 

The Rough Winkle (fj. T'lvdis) has a less pointed ' 
spire of from G to 9 whorls, of which tlie lavst whorl 
occupies in the male one-half, and in the female 
two-thirds of the whole ; the mouth, too, is much 
larger in the female than in the male. The colours 
range from wliite, yellow, and orange, to red, brown, 
purple, and black, usually with spiral bands of another 
tint, and spiral flattened ribs. The female retains her 
eggs until they are hatched, and this is said to be the 
reason why this species is not used for footl, the 
minute shells rendering the parent gritty and 
(langerous to the teeth of tlie eater. It is every- 
where plentiful where there are rocks and stony 
beaches. It is half an inch across, anrl about five- 
eighths in height. Experiments made by Professor 
W. A. Herdiiian with this species show that it is 
capable of living out of water for long periods. 
Marked specimens upon the rocks were found ^ not to 
have moved within thirty-one coiivsecutive days. It 
appears to endure life in the water less than life in 
air, and to bo undergoing the change of habit from 



sea to land that must in past 
ages have brough^ about our 
land mollusks. 

The Periwinkle or Common 
Winkle (fj, littorecu) comes nearest 
to the Rough Winkle, but differs 
from it in being twice the size, 
with flatter whorls, a longer 


and sharper spire, a much slighter suture or« channel 


between the whorls ; tlie disproportion in size of the 
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sexes is not so ^reat in the present species, because 
the female does not i*etain her eggs but deposits them 
in masses upon 
weeds and rocks. 

The colour of the 
shell is yellow- 
brown, gre^'ish 
yellow, or olive, 
witli red - brown 
or dark brown 
bands, Jin<l ilat 
spiral ridges. 

There are 7 or 8 
whorls. The cen- 
tral pillar round wdiich the spiral is wound is 
jilways white. Winkles are exceedingly common 
below ordinary high-water mai’k all round our coasts, 
and thousands of tons are gathered annually and sent 
into the towns to be sold as a delicacy among the 
poorej classes. 

The Chink-shells constitute the genus Lnewnou, 
which is rej)resented by four native species. They 
are chiefly distinguished from the Winkles by the 
fact that the lobe to which the operculum is attached 
is largci, am^ends in a pair of long tentacle-like fila- 
ments. The head tentacles are flat and smooth, and 
the mouth of the umbilicus is a long slit in the pillar, 
whence the names Chink-shell and LiGiC'u/n.a, (a fissure). 
The slicll lacks the stony solidity of the Winkle- 
shells, though the animal also feeds upon seaweeds, 
but not ^so much about rocks. Loven has observed 
that th« animals are coloured to haimionise with the 
weeds upon which they feed. 



Eggs of Periwinkle (magnified) 
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The Thick Chink-shell (Z/. crctssior) is rather solid, 
opaque, brownish yellow, turrcted, with thick cpider- 
Ttiis ; the spire raised, with blunt tip ; whorls 6 or 
7, suture deep ; mouth expandc3d below, with thin 
lip. The fissure is not always pi-esent. The animal 
is very active, and moves alonf^ with a jerking of 
opposite sides of the foot alternately. Like the 
Winkles it is fond of getting out of the water into 
the air. It is rather a local species ; but is widely 
distributed, and may be found on small weeds below 




Banded Chink-shell, Lacuna tlvrarivafa (enlarged) 


ordinary low-water mark where the bottom is sandy. 
The shell is half .an inch long, ami less tluxii a third 
in breadth. The I5.anded Chink-shell (Z* di'V(iTica.icC) 
is conical, thin, semi - transparent, with 
slight spiral lines (also present in L. 
but there hidden by the epidermis). The 
colour varies from white to pale brown, 
^ ^ ^ usually with four ban<ls of i*eddish brown ; 
Chink-Bhoii wlioi'ls 6, suture not deep. Fissure wide. 

The animal is shy and restless, and*- has the 
same awkward mode of progression as Ij. CTUasiar. 
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The shell is about three-quarters of an inch in length 
ajid one- third in breadth. It is quite abundant on 
the weeds at low-water inarlc and below, on all our 
shores. 

The Globular Chink-shell (L. puteol^is') is rather 
solid, gloKs^^, and opaque, the whorls not rounded but 
rather angular in the centre (^penriphcTy') ; 
yellowish white, with or without three 
reddish bancls, sometimes uniformly dull 
i*eddish brown. Spire scarcely raised 
above the body whorl, which includes 
four-hfths of the entire bulk of the 3 
or 4 whoi-ls. Mouth expanded, with a somewhat 
angular base ; fissure wide and deep. It may be 
found in numbers feeding on small weeds, such as 
Carrageen (^Cho'tidr'iis crifnnjLs\ 
about low - wfiter mark. The 
Palli<l Chink -shell (X. 
is almost triangular, greatly ex- 
pand^l in front, thin but opaque, 
glossy, of it yellow-green colour ; 
epidermis somewhat thick ; 
mouth very large. The fissure 
in this species is exceedingly ^'chfnk-sheM^ **“"'‘* 

large and frsiinel-shaped, exposing 

nearly all the hollow spire. Although widely dis- 
tributed along our shores, this species is found chiefly 
on the south and west, at low water and for a few 
fathoms below it. The eggs are deposited in oval 
patches on seaweeds, as shoim^Jnoim figure, where 
also arc^ depicted some aspc^^P0P^h4#JPt|^^*» 

* Bnantf BaHav 

C^CNANGEaSLE ANa 




Pallid 

Chink-shell 




HE niollusks considered in 
the previous chapter were 
marine, iiiany of them lit- 
toral species, living on the 
rocks that are uncovered for hours eachi day 
when the tide has receded. To protect some from 
the evaporation of their fluids in such a situation, 
and to preserve others from enoniics when swept off 
the rocks by rough seas, all those that had distinct 
whorlcd shells had the orifice closed by a door or 
operculum. It can be clearly seen how such an 
adjunct to the open shell made a transition from 
marine to terrestrial life easy. Such a form as 
Littorina riulis, that spends weeks above high water, 
and is believed to be in the process of changing to a 
land-snail, was probably the ancestor of the Round- 
mouthed Snail (Cyclostoma elcgams), which is ‘clearly 
a marine snail that has been so modified that it lives 
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far inland on the dry chalk-downs as well as keeping 
up its connections by living along the coast-lands. A 
glance at the figure will show tliat so far as externals 
go it makes out a good case for being classified not 
very far from the Winkles. There is the long 
proboscis, the same contractile tentacles with eyes at 
their base, the longitudinal division of tlie foot, and 
an operculum, only this has become shelly instead of 
Iniriiy. If we inspected the radula we should find 
the number and arrangement of the teeth to agree 
with that of the W^inkles. But tliere is one great 
ditrerence ; instead of the gill-plumes of the Winkles, 


ai'riitioii of the blood in Cyclostomct takes place in a 


chamber formed under the mantle 
behind the head, the blood circu- 
lating Jibout the living tissues of 
this chamber and taking up oxygen 
from the air. ''rhis arrangement 
led to the CycloHtonii\ct being grouped 



— untM lately — with the land and fresh-water snails 


that have a closed branchial chamber or lung ; but it 
is now recognised that there is a great difference in 
the two. It is an exceedingly interesting case, for it 
gives a distinct clue the probable origin of other 


land-forms Miat have got m^ch more modified. It 


must not be assumed that Cyclostonma, originated in 
this country from a Littoriificv. The genus is a 


tropical one, and the probability is that O. eleganfis 
had a southern origin, for it is found in the Canaries, 
» in Portugal, France, Italy, and Central Germany. 
It extends no farther nortli than Yorkshire and 
llonegat? 

Its habits are rather singular. A vegetable feeder. 
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its favourite resort is on dry hedge-banks, especially 
on chalky soil. In dry weather, also in winter, it 
partially buries itself, and in excavating a hole it 
uses its proboscis for the removal of earth. When 
climbing it is said to use this same organ as a hand 
to take hold by. It is very shy, and withdraws into 
its shell on the slightest alarm, closing its door and 
dropping to the ground. This species and the next 
are the only native land - snails that possc'ss the 
operculum, and its retention in so highly developed 
a condition by the present species may be explained 
not only by the nature of its breathing apparatus, 
but by reference to its enemies. There is a small 
beetle known as DtHiis fluveacenfin^ and its larva or 
grub devotes itself to the destruction of the Kound- 
inouthed Snail. This is how it effects its fell purj^ose 
— in spite of the stony door that shuts out most 
enemies. The Drilus-larva waits patiently at the 
mouth of the snail’s shell until the door opens and 
the mollusk comes forth ; then it contrives to out the 
muscular attachment of the operculum, so that when 
the snail withdraws the door of its forti’ess will not 
close properly. The Drilus can now complete its 
work at leisure ; it enters the shell and consumes 
the body of the snail, then changes into the pupal 
condition and waits within the shell until it has 
attained to its final form as a complete beetle. 

There is one other native species included in the 
same family, tliough it forms another genus. This 
is the Point-shell (Acic'itla, whose name 

indicates, though it does not accurately describe, its 
dimensions. Its form is cylindrical, with ^ slight 
tapering to the upper end; the whorls 6 or 7, 
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pale "brown, glossy, and semi - transparent. The 
animal is much like the Hound - mouth, but its 
tentacles have not the enlarged tips of that species, 
the operculum is horny instead of stony, and fits 
into an oval mouth. .It is an active little creature, 
and may be detected by sharp eyes as it ranges over 
the moss, dead leaves, and decaying trees in damp 
woods or dry ditches. 

'^rhe Spire-shells (^Rissoa.') forni one of the most 
largely represented genera of British shells, something 
like a (quarter of a hundred native species being in- 
cluded in it- Like A.c'ni^ they have an elongated 
shell, but here the shape is distinctly conical, the last 
or bodv -whorl constituting one- 
half to two-thirds of the whole. 

The mouth of the shell is more or 
less round, fitted with a horny . ^ 

opercvilum ; there is rarely an spire-sheii spire-aheii 
umbilicus. The animals are vc^ry 
like ^Vinkles; the body is slender, 

the head pi-oduced into a bilobed snout, and the 
mouth armed with a pair of jaws and a short radula^ 
The blunt-tipped tentacles are more or less hairy, and 
bear the eyes on small prominences near their base. 
The foot is^ivided down theaiiiddle as in the Winkles, 
but only half-way. From the hinder extremity of 
the lobe to which the operculum is attached, an 
appendage like a tentacle is given oft" from each side, 
thus showing a relationship with the Chink-shells 
(^Lac'U/rtci). Hie shells are all very small, but their 
forms ^re beautiful. The Spire-shells may be found 
on seaweeds and Zosteiyjb at all depths between high 
water and 100 fathoms, according to species. The 
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inollusk has the faculty for spinning invisible threads, 
and by this means suspending itself from the weeds , 
or from the surface of the water. It is impossible 
here to give descriptions of the numerous species, 
whose names will be found in the list at the end of 
the work. 

The Red Spire-shell fBcuTleeut 'riihra') is distinct 
from the Rissoat only in that the opercular lobe is 
without appendages and the operculum more solid. 
The genus HytlTohUt ^ too, is but little removed from 
Rissocty and less so from RciTlccia, with which it 
agrees in the absence of tails to the opei*culum lobe. 
The shells are smooth, and just beyond the mouth 
there is a chink Mdiich appears like the 
apx^ roach to an umbilicus. We liave four 
species, of which one, the Laver Sj>ire-shell 
{H. 'iilvai), is partially marine. It feeds in 
great numbers on the Laver or Sea Lettuce 
(^Ulvti liftifsfiimu), whether this be between 
tide-marks on the seashore, in rock-pools, ^r in 
estuaries, and as far up tidal rivers as the salt water 
extends. The other species {If. sioirills, IT. ventTosci^ 
H. jenhiTisii) have taken themselves up the rivers 
where the fresh water greatly predominates over the 
salt, H. sirtxilis being found in the muddy ditches of 
the Thames marshes between Greenwich and Wool- 
wich, where it has for company so distinctly fresh- 
water a form as Blthy'niu feixtobC'uZatct and the more 
marine A.88i7txin'ia, fjraycuTia,. In the small genus 
Jeffrey 8icL the minute shells are thin and glossy, 
and the operculum has a slight projection: from 
the straight inner side. J. dixtjyhana, occuVs on 
Deleaeeiria and other seaweeds at low water ; J. 


A 

Laver 

Spire-shell 

{^HydrohUx, 

ulvcu) 
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ojxS'li'aa, on CorabLVinncL offtcinfiaZis and Lcunmi-ncLrict ; 
J. gloh'tiUi'ris on Lunriviuxanrict at Croulin Island, 

• Skye. 

In the f]fenus Bithynnifi, again we come upon two 
fresh-water species that have obviously been derived 
from marine forms. The name is batlly chosen, for it 
might indicate that the species inhabit deep water, 
wliereas streams, ponds, and ditches are their usual 
liabitat. The figure represents the Common Kith^ nia 
(/y. teifhtuc ulaiiJb) of the natural sijie. The pale brown 
sliell is a symmetrical spiral of conic-oval outline, 
fairly solid ; tlie oval mouth closed by a thick shelly 
operculum ; umlalicvis a narrow chink. The animal 
is dark brown or bhtek above, paling to a 
dirty grey below, with a long deeply ch^ft 
snout, one Ijrauchial plume, and thread-like 
diverging tentacles. 'i''he pi*oniinent black 
eyes are not stalked. Leach’s Bithynia (1?. 
leac/tii) is a much smaller species (a quarter 
of inch long), with a thinner, semi- 

transparent shell, swollen whorls, and a more distinct 
umbilicus. The mouth of the shell is nearly round, 
and the operculum almost circular. Both species 
freejuent sluggish rivers and still waters, but wliereas 
the larger ^orm is widely distributed everywhere in 
England, Ireland, and Wales, the smaller is more 
local and less abundant. They feed 
indifferently on animal and vegetable 
substances ; and lay their eggs in bands 
on stones and water-plants. 

The Sentinel-shells (^Aaainnvi'neoC) have 
been sc^calletl because their eyes are borne upon long 
stalks which give them the power of elevation 
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possessed by some of the Crabs, and ai-e therefore 
supposed to be able to keep a sharp looh-out as a 
sentinel should. These eyestalks are of the same 
length as the tentacles, to which they are united. 
The shell is very like that of Hydrobia. 'J^'lie Dun 
Sentinel (^A. grftyft'iict) lives in brackish water, coming 
up the Thames as far as Greenwich. Another 
of these small-sized niollusks is the Slcuca 
plttixonrhiSy whoso reddish or tawny sht‘ll at 
first sight looks like one of the small fresh- 
water Flat-coiled Shells whence 

its specific name. The spire is flattened, the four 
rounded whorls loosely coiled, the mouth i*ound, 
and the spiral operculum horny. In habit it is very 
like the Winkles, for though it has been dredged 
from a depth of 40 fathoms, and may be taken from 
Co'tifervoi in the rock-jjools, it also feeds upon Lichinicb 
pygmce<t^ which spends half the day submerged and 
the other half dried and shrivelled in the air. A 
somewhat similar but less dej>ressed shell is^ tlie 
White Belted-shell (^Adeorhis s'whccivinKJituis), which 
makes up for small dimensions by having a 
long scientific name, as many other small 
creatures do. There arc only 4 whorls, and 
these have 6 strong narrow ridges or keels. white 
The large mouth does not show (piite so even she^ii 
an outline as in our figure, the ri<lges usually 
producing corresponding indentations of the mouth. 
The operculum is thin. There is a large umbilicus. 
It is a local species, occurring at various places on 
the south and west coasts, and at a few places in 
Scotland and Ireland. ^ 

The obvious natural relationships of the species 
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considered in this chapter causes us to jump fre- 
quently from the seashore to the estuary and the 
inland waters. So, also, from considering some of 
the smallest of our native species we have now to 
mention thci largest of the fresh- water gill-bearing 



River Snails, Vivij[tara\ male on left, fern afe on right, young (magnified) in front 


inollusks — the lliver Snails (^Vivi^^CLTCu), Like many 
others that have been untler notice the animal has a 
^ prominent snout, the eyes arc placed outside the base 
of the tentacles (in this case on short stalks), the 
shell Mas a symmetrical spire, and an oval mouth, 
closed by a hoi-ny concentric operculum. They are 
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herbivorous mollusks. The males are smaller than 
the females, because the latter retain their eggs until 
they are hatched, and, therefore, require more roomy 
whorls for their accommodation. The two native 
species are much alike superficially, but nature has 
been kind to the tyro in giving them marks that 
serve to distinguish them readily. 
The Common River Snail (1^. 
pcLva^ has a thicker and longer 
shell, a blunter apex, less swollen 
whorls, a less circular mouth, and 
the umbilicus is reduc<*<l to a small 
narrow chink. bister’s River 
^oneThTif^larsfzej" Suail ( W C(>nir.ctii) is a little larger 
than the other, has a more circular 
mouth, and a distinct and deep though small um- 
bilicus. It is a much more local species than the 
other. They are both fairly active 
iinimals, and tolerably hardy, for 
y. contecta, ranges from Finlaml to 
the Pyrenees, and R. 'uivijxtrd has 
been known to i)roduce a batch of 
yoMTig shortly after having been 
th.awed out from a temperature of 
23° F. 

The last of these operculate fresh- (in*e-haif nat. 
water species we have to glance at 

are the so-called Valvc-.shells (^V'alvdUt), of which 
we have two — so distinct in form that there is no 
difficulty in identifying them. The animals are 


bilicua 

other. 



Listers River Snail 
(one-half nat. size) 


built much on the same plan as the foregoing — the 
head drawn out into a long snout, and the eyes at 
the base of the tentacles, but in this case on the 
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inner side. When gliding through the waters ' the 
branchial plume is exserted from beneath the mantle, 
and with it a long tentacle-like outgrowth from the 
mantle, which is regarded as also employed in 
respiration, and thought by some as the other 
branchial plume aborted. The sexes are united in 
each individual, but only one sex is functionally 
active at one time. They inhabit slow and still 
fresh waters all over these islands. The 
Common Valve-shell (V. piscinalis') has a 
l)lunt spire, and the general form of the 
shell is globular, brownish yellow in colour, varv'oThTii 
and marked with spiral ridges. The um- 
bilicus, though round and deep, is not large. The 
Flat Valve-shell (F. crislata) differs in the form of 
its greyish shell, which is always flat, like that of a 
Plaiiorhis, and the animal has a smaller snout and 
stouter tentacles. The umbilicus, too, is proportion- 
ately larger and more open. 




'ret'LC'Vblx^t'ULm^y a name wo believe^ not 
in use among the folks along our coasts, who usually 
lump a largo numbci* of species together under a 
kind of generic title, according to size or habit. 
Thus these Horn-shells and Cenri.thl'iim'C)^ 

small Nobsscbs, Pheasant-shells, Necklace-shells, and 
others, are all known along the Coi-iiish coast 


as “ Shillifillies.*^ In the Horn - shells there is a 


long pyramidal spire of many whorls ornamented 
with little bosses in spiral lines, a small mouth with 


JL little groove on its lower margin, a horny operculum, 
and no umbilicus. The animal is much like those 
last described in the previous chapter, l^at the 

branchial siphon is merely a short fold of the mantle, 

2:13 
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the tentacles are awl-shaped, and the eyes are placed 
o:i little prominences at their outer base. The sexes 
are distinct. The Common species, 

P. ret icuuhtt^nnrb^ figured here, is about 
lialf an inch long, of a reddish-brown 
colour. It feeds upon decaying 
animal and vegetable matter, and 
abounds on all our coasts between 
half-tide and about 15 fathoms. -The 
Reversed Horn-shell (^Tripriris _ 2 >er- 
'oerscL) is a smaller shell with the spiral turned in the 
ox^posite direction. P. 'rettc'ulcttxb'nx^ like most spiral 
shells, has tlie oj)en mouth on the right hand of the 
cjbserver when the shell is held with tlm spire upwards ; 
in T. pfnwTsfc the mouth is to the left hand. It is 
by no means so plentiful as P. nretlcvLltit'vu'm^ and is 
found chiefly on our southern and western shores, in 
the Channel Islands, and all round Ireland. It is 
found sparingly in Scotland, the Oi’kneys, and Shet- 
land* Its range is from low water to about 20 
fathoms. The Obelisk-shell nnxetxLht'^ is a 

third species, of whitish hue, about three-quarters of 
an inch long, found rarely on the Shetland fishing 
banks in fi*om 45 to 96 fathoms. 

Anothei'^roup of Horn-shells is placed in a separate 
genus Oerilhiopsis , — that is having a likeness to 
Cenrithi'ULnnft , — and these are chiefly distinguished by 
the groove at the l>ase of the mouth being developed 
into a distinct though short canal, which is lined by 
the mantle tube or branchial siphon. The British 
specie^ are C, titherc'uXcu'ris, C. ha.rleei, C. pxjtZchella, 
G. rrhewiocce, G. conficcttexxcutcb, and G, costxdcitcu. 

The only example we have of the Screw-shells 

i6 



Small Needle-whelk 
(en larged) 
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{^Tijurnritellcuy is the one to which Pennant gave the 
name of the -A.uger (^T. corrvnnrv'VLrn.'if^y, on account of its 
resemhlanco to tliat boring implement. It is a giant 
compared with the little Horn- 
sliells. The wliorls are spirally 
ridged, the moiitli comparatively 
small and round, though with a 
suggestion of scjuarisliness, and 
without a ciLnal oi* gi*oo\'c. The 
opei'culum is I’ouiid and horny. 
The mantle is fringed with a 
triple row of fine filaments. As 
Au or shell the new whorls increjisc in size to 

<two-thirds nat. size> accommodato the gi’owing animal 

the oldex’ whorls at the top of the 
spire, being too narrow for occupation, are pax*titioiied 
off by the deposit of shell internally. It occurs on 
all our shores above sand and mud in from 3 to lOO 
fathoms. 



We have just mentioned how the ownei’ of aij old 
house shuts off* the i*ooms that are no longer largo 
enough for use, mox'c spacious apartments having 
been erected. Some other species having thus 
partitioned off the old fr*om the new, delibcx’ately 
knoclc the older portion against stones in ordei' to 
break it off ; in other cases the making of 
the dividing wall appears to cause the old ex- 
part to pei*ish. Shells that have undergone 
this process are said to be decollated. Biind-sheii 
Perhaps the case of the Plind-shell {Cmc'iL'ni, 



tnrcicJhecC) is still more 
appearance of the shell 


remarkable, as the entire 
is altered by the conduct 


of the animal. It begins life with a shell coiled 
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flat (jcliscoid\ but after a time the new portions are 
added in almost a straight line ; then the animal 
constructs a conical division across the interior to 
separate the straight portion from the spiral, which 
soon falls off. Later another division is made in 
order to get rid of a portion that is too narrow. So 
that we have here a crejiture beginning life with a 
spiral shell, and arriving a*t maturity with one of a 
cylindrical ch.aracter like a Tooth-shell 
except that the exterior of this is marked off into 
rings whilst that is plain. The ringed appearance 
accounts for its specific name trachea, as recalling the 
structure of the windpipe. The round opening of 
the brown shell is closed by a flat brown operculum. 
It may be found in fair abundance in water from 
15 to 50 fathoms deep on the coasts of Dorset, Devon, 
Cornwall, Wales, Guernsey, the Clyde district, Bantry, 
and Galway. The animal is extremely active, but 
not so agile as that of the minute Smooth Blind-shell 
(G. <)Uthrxtm'), which has a thin, smooth transparent 
white shell clostnl by a convex operculum. It is 
found all round these islands between the depths of 
15 and 50 fathoms. 

The Pelican’s-foot iChenrvop'oa pes-pelicani') when 
fully developed bi*ings to 
mind the Stroiiibs and* 

Wing-shells of the tropics, 
and it is interesting to note 
how easily this form may 
be produced from a shell of 

7 _ , Pelican's-foot 

entirelv different api>ear- 

ance. #In earlier life the shell is shaped like the 
Auger-shell (^Tijurritelld), but by successive additions 
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made to the lip the latter expands into a broad 
flap with five triangular processes, each grooved 
beneath. There are three thick spiral ribs which 
are more or less broken into tubercles. The colour 
is yellowish - white tinged with brown, and the 
mouth is closed by a pointed operculum. The 
animal is of similar structure to those we have 
been recently considering : the foot continued for- 



Pelican s-foot — from below 


ward in advance of the head ; the long* snout and 
awl-shaped tentacles, with the small black eyes on 
little footstalks at their base. It is cream coloured, 
mottled with purplish brown and flecked with yellow 
and white, the whole effect being that of the sand 
upon which it glides awkwardly in the coralline zone 
(15 to 50 fathoms), as though its shell 'v^re an 
encumbrance to it. The Shetland Pelican's - foot 
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{C. nmacartdreal) is a much smaller and more delicate 
species, found only on muddy sand off Shetland in 
from CO to 80 fathoms of water. The five points 
from the mouth of the shell are relatively longer and 
more distinct, the one that is. nearest the spire often 
exceeding it in length and running parallel with it. 
The colour is paler, so is that of the animal. 

A more striking object-lesson in the evolution of 
shell - structure is afforded by the three British 
ineinbei’s of the Cowry family (Cyprcbidctl), each of 
them i*epresenting a separate genus. In all of them 
the mantle is furnished with a pair of large side-lobes 
which fold ov’cr the shell and almost meet above it. 
The mouth of the shell is mostly as long as the shell, 
and is not close<l by an opei'culum. The animal has 
a short muzzle, a broad foot with a squarish front, 
and a long siphon. They are carnivorous, feeding 
upon zoophytes, etc. Of these three forms the 
Smooth Margin-shell (AVctfo Icuvls') best illustrates 
our •meaning. It will be seen that 
the body-whorl is three or four times 
longer than the remainder of the 
shell, and that the mouth is almost 
as long as this whorl. The lip of 
this is at first quite thin -and sharp- 

edged ; then it is turned in a little 
but still has a plain edge, but after- 
wards it is considerably thickened 
and becomes toothed on the inner 
margin. Now the animal — which 
is of a lively disposition — does 
not permit us to sefc much of this white shell when 
he is on active service, for the mantle-lobes are 



Margin-shell and animal 


M argin -shell — 
from above and below 
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thrown well up over it, and only a narrow streak of 
the shell shows between. The shell is little less than 
lialf an inch in length, and occiiis locally all round 
our islands on sandy ground in from 1 2 to 85 
fathoms. Tlie white foot is speckled with orange, 
pink, and black, to harmonise with this ground, whilst 
the mantle-lobes are dotted with purple-brown marks 
and studded with pale yellow tubercles in imitation 
of the zoophytes on which it feeds. 

The Poached Egg iC)v\bU^h 'paHdn^ has a mouth that 
is much longer than the shell-proper, and it appears 

to be all bo(ly-whoi*l. But 
if wc look again at the 
Margin-shell and imagine 
the outer lip extended to a 
gi*eater length than the 
spire, the result would be si)in<llc-shaped, much like 
the shell of the Poached Egg when freed from the 
mantle-lobes. This shell is thin, glossy, 
and almost transparent, whitish w^ith a 
tendency towards yellow. Young speci- 
mens exhibit a brief spire within the canal 
formed by the extension of the outer lip 
above, but the adult shell is of the form 
shown in this figure. The animal is j^ellowiL 
ish white tinged with brown ; the mantle- 
lobes, which sometimes completely cover 
the shell, are marked with brown transverse lines 
and small spots. It feeds upon the zoophyte Tuhio- 
lanria, indivisay and lives among the colonies of its 
victims, the brown stripes of the mantle-lobes ^elping 
to disguise it from its own enemies by assimilation 
to the clustered tubes. Its distribution is not general. 



Poached 


Egg-shell 
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but .restricted to !I3orset, Devon, Cornwall, Guernsey, 
Sark, and a few places on the Irish coast, in the 
coralline zone. 

The shell of the beautiful though common European 
Cowry {Cyjyraicib europa3d) undergoes a similar change. 
At first it is a spired shell, though the spire ^ 
is very short ; the outer lip is thin and sharp- 
edged, but as it grows this turns in, thickens, 
and so reduces the opening considerably. The sheii of 
difference between the young and the adult 
Cowry shells is so great that the naturalists of a few 
generations back classed them as belonging to distinct 
species. When the identity of the 
animals was proved it was believed 
that the earlier was abandoned 
when it got too small, and a new 
^ ^ one of a different pattern made 

European Cowry — , 

from above and bo I o vs to Shelter tlic more adult animal. 

The animal varies in colour from 
yelk)w to pink or brown, but most frequently it is 
orange. The mantle-lobes, which are covered with 
yellow or white raised 
points, and red or purple 
spots, well cover the shell. 

The groumd colour of the 
shell is white, but in half- 
grown individuals this is 
crossed by transverse lines of deep flesh tint. In 
old specimens the white spaces between these lines 
become elevated into ridges which are continuous 
with Ae ribs that protect the mouth. That part of 
the sliell where the mantle-lobes meet is often marked 
with three dark brown spots, of which the central one 



European Cowry 
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is the largest and the least sharply defined, but plain 
specimens are far more plentiful. The animal is very 
active, but also shy, for it rapidly withdraws into its 
shell on very slight alarm. ^J’he old English form of 
the name was Gowry. On some parts of the coast 
it is the Nun, in others the Stick -farthing. 



AtlanUt jteroni (mag^nified) 


Between the Cowries and the Naked Tongues 
(^Gym/noglaaacC) there comes a group of sea-snc^ls who 
have become specially modified for a free-sw^iming 
life in the open ocean. The foot, instead of being 
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flat f^r crawling, as in those that crawl upon rocks 
or weeds, is developed into fin - like expansions. 
With these they swim in an inverted position at the 
surface. The shell is not present, or is very small, in 
one family {Pterotrachoiidai) ; in another (^Ailctiitidoi) 
it is spiral, and sufficient to entirely accommodate 
the animal, which shuts itself in with an operculum. 
Both shell and animal are perfectly translucent, so 
that the internal organisation is clear without 
flisscction. These creatures had not been regarded 
as coming within the British area, though they 
swarm in the warmer parts of the Atlantic, as 
well as in the Indian and Pacific Oceans ; but in 
September 1888 Professor MTiitosh took in the waters 
oi* St. Andrews Bay “ a small transparent univalve, 
like a finely fashioned shell of glass, containing its 
inhabitant.” It measured about one-twelfth of an 
inch, and w’as probably a young example. It was 
evidently a species of A.tla'nUt, nearly allied to that 
figure^, but having a flat margin instead of the keel 
that is present in Atlanta peroni. Such a capture 
is of great interest, for hitherto these creatures were 
considered to exist only in more gonial seas. 




EFORE describing the creatures 
whose names stand as the title 
of this chapter, we must glance 
at a couple of orders collectively 
known as the Gy'ni'thoglosscty or 
Naked Tongues, from the fact that tlie radi^la. (as 
well as the jaws) is absent. Their true position in 
the systems of classification is still a matter of 
contention among the “ doctors who differ,” but they 
appear to be closely allied to ft^rms such as Rissocu 
and ITydrohicb, and to have lost their ^eeth owing 
to a very distinct change of habit — many of them 
being parasites. The mouth is developed into a 
proboscis, used in the parasitic forms for sucking 
the juices of the host. 


The Eulima-shells (^Eulinmcb) consist of half a dozen 
native species with polished awl-shaped semi-trans- 
parent shells that taper to a very fine poinV, but as 
the animal in growing has to vacate the older 
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portion the tip of the spire is frequently broken off 
'J^he mouth of the shell is oval, closed with a horny 
operculum, and the outer lip thickened inside. The 
animal has a foot whose broad front extends far in 
advance of the head, which is kept under shelter 
though it sliows through the shell, as seen in tlie 
figure. The si phonal fold of the mantle is very 
i-udimentary, and the eyes arc l)chind the base of the 
tentacles, which ai‘e united at their origin. 

The Polished Eulima {K. pol'itcL) has a highly 
polished shell resembling ivory, about three-quarters 
of an inch in length. The animal is also 
white, but streaked and tinged with yellow ; 
the snout marked with a golden V, the black 
eyes ringed w-ith yellow. Unlike its fellows, 
this species is not parasitic, yet it lacks a 
radula jvist as much as they do. This appears 
to point to the fact that the original species of 
JilxiliTixtt was a parasite who had no use for ^uUma 
a radfila and exchanged it for a proboscis 
through which fluids {iml soft food could be drawn ; 
but that K. poliiii. on giving up the parasitic ways of 
its ancestors has not found the need for teeth. The 
Intermediate Eulima (A\ inteimmedicC) is not quite so 
large, more «pindle-shaped, semi-transparent, and less 
distinctly white ; and the animal is without the 
V-mark on the snout. The Distorted Eulima (^E. 
'pliilipp'V) owes its name to the curved spire of the 
slender, nearly transparent shell, which is less than a 
• quarter-inch in length. The Awl-shaped Eulima (^E. 
s'vuh'uZcbt^ has an awl-shaped, semi-transparent thin 
shell, h&lf an inch lorig, wdth three pairs of spiral 
tawny bands. The Two-lined Eulima (E. hilimeatci) 
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is very similar to the last, but little more than a 
quarter of an inch long and with only two of thq 
spiral bands. Most of these Kulimas attacli them- 
selves to the shells of bivalves, the opercula of 
gasteropods, or to the interior and exterior of the Sea 
Cucumbers {HolotltMu'ri.iC). 

The Urchin Snail {Stlhifenr of whicli we 

have but one species, agrees vrith l^ulima in having 
no teeth. It is, however, housed in a shell of 
different shape, the body - whoi‘1 being large and 
broad, the greater part of the spire above being so 
slender and cylindricjil that it has suggested the 
Greek sfylxLS. It differs from Kuliimt again in 
having no operculum. The head of the animal is 
snout-like and ends in a suctorial mouth. Tlie 
tentacles are cylindrical, and the mantle-edges turn 
up and overlap the margins of the shell. This 
creature is found only on and among the spines of 
Sea Urchins, where it appears to feed upon the 
excreta of the Kvh/m[\is. ^ 

The Pyramid -shells (JJdostort'b'iiC) are well repre- 
sented on our shores by a score of species. The 
shells are all small, conical or awl-shaped, 
smooth or spirally grooved, with the apex 
coiled the reverse way {sinisIfrtJiV) to the 
Conical greater part of the shell, and the mouth with 
^ tooth-like projection on the inner lip — hence 
the name Odostomia = tooth - mouth. The 
animal is very like ExiVlma., The proboscis is only 
protruded for the purpose of feeding, which appears 
to be at the expense of the jelly-like po^ps and 
sponges whose softer slime-like portions tney can 
obtain by suction. Some of them appear to subsist 
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upon the excreta of other molluska, the Pallid 
Pyramid (O. 'pcMxdcC) ' being frequently found on 
•Pectens near the excretory outlet ; others are found 
under clusters of mussels, on the opercula of other 
gasteropods, and at the base of seaweeds. As in 
the case of other parasitic mollusks the shell is 
white or nearly so. Space will not allow of an 
enumeration of the species 'in the body of. the work, 
but a list of the British species will be found in the 
Appendix. Jeffreys included in the genus the species 
often separated to form the genera and 

The genus T'Ubnrhoix illcb consists of a 
dozen species distinguished by having the central 
pillar straight (instead of curved as in Odosto'nxia') 
and in most cases without the tooth-like 
projection. The shell, too, is more elongated, 
and the whorls have ribs running across them, 
as shown in the figure of the Staircase 
Pyramid scahiTis). The six species com- 
prised^ in the genus ExMinnella, agree with p'*rami*d 
Tuunrhontiillcb in the elongated shell with its 
straight and seldom -toothed pillar, but it is in this 
case free from ribs of any sort and is polished. 

The remaining families to be mentioned in this 
chapter are grouped together under the name of 
Rachiglossa, oil account of an agreement in the 
disposition of the teeth on the ra<lula. Instead of 
there being a large number in each row, there are 
here only three ; but each tooth lias its front edge 
broken into a number of long sharp points, varying 
with each family. The proboscis is long, but can be 
completiSy retracted. . In the type family, Mihinrcidas, 
the radula is contained in the proboscis, and its 
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central teeth have three or more strong cutting 
points, or cusps, whilst the side teeth are plain. ^ It is 
to the skilful manipulation of these* 
central teeth that those neat round 
holes in bivalve shells are due, the 
members of this family being mostly 
carnivorous. A further cliaractcr of 
these mollusks is seen in the shells, 
the mouth running off into a spout, 
as shown more clearly in the figure 
of the Ribbed Spindle-shell (fruphonti, 
tnr'VU'ticvit'iJbfi). This spout is for the 
accommodation of the siplional fold of tlie mantle, 
and is commonly referred to in handbooks as the 
anterior canal. Through the siphon fresh 
supplies of water are drawn into the 
branchias. It is worthy of note that as a 
rule (to which there are several notable 
exceptions) this form of shell and siphon 
indicates carnivorous propensities, and the Ribbed 
reason for its existence may be found in the 
habits of the creature. Much of the food 
of these mollusks is tainted, often putrid ; and whilst 
the mouth is immersed in such a pabulum it would 
clearly not serve the purpose of respiration to draw 
in water from the immediate neighbourhood. The 
long sijjhon is extentled to one side, or over the top 
of the shell, and the water taken in from as remote a 
point as possible. 

The Little Spindle-shells (2Vo2>^on) arc represented 
by three species, of whelk-like form, all being about 
two- thirds of an inch long. The Prickly , Spindle- 
shell (^1\ rriv/ricat'us') is slender, dull, the whorls 
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crossed by swollen, sometimes prickly ribs, which are 
broken by a series of spiral channels. The colouring 

a flesh tint with touches of reddish brown. The 
mouth is small and ends in a long anterior canal. 
The operculum is pear-shaped, with the nucleus at 
the narrow end. Jt has been found chiefly on the 
shores of Devon, Cornwall, and Guernsey, in the Isle 
of Man, Tenby, Dublin Bay, Cork, etc., in soft ground 
between 1 5 and 50 fathoms. The Ribbed Spindle- 
shell (^T. inruLinccbtas) is broader, slightly more glossy, 
and paler, the ribs not broken into tubercles by 
the spiral grooves. The upper part of the spire is 
smooth and polished, the mouth oval and the canal 
short. It affects hard ground from 2 to 50 fathoms 
deep, on the east coast, around Scotland, south and 
east Ireland, and the Isle of Man. The Berwick 
Spindle - shell {T, ha.Tvicerisia') is more like the 
Prickly Spindle but broader, much more glossy, the 
whorls crossed by fewer but more prominent, almost 
toothe^, ribs. The cusps on these ridges are stronger 
above, so that the top of the whorl appears to be 
encircled by spires. The colour is white. This is a 
more northern form, occurring on stony ground from 
low water to 50 fathoms 011 our northern coasts, 
coming only ^ as far south as Yorkshire and North- 
umberland. 

The Sting- winkles (^Oclnehra.) have the same form 
of shell, but it is disguised by the ribs and great 
thickening of the lip from time to time. What are 
known as va/rlces or “ growth lines ” really represent 
periods cjf comparative rest from shell production. 
At leasts the shell is not enlarged internally, but only 
thickened at its mouth. These are, of course, the 
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same as we have described as ribs crossing the whorls 
in the case of Lacheais^ TnrojiJtonfiy and others, but 
in Ocinneh'ra, enrinoLcect they are more varicose. In 
addition there are several spiral ridges running from 
the mouth to the apex, and in crossing the varices 
they produce that rugged appearance so characteristic 
of the species. A figure is given on page 252. The 
animal is yellowish, mottled with white. It is found 
chiefly on the southern and western coasts, including 
Wales, and all round Ireland. It inhabits rougli 
ground from a little below low-water mark to about 
30 fathoms. It is one of the great enemies of the 
oyster, boring neat round lioles in tiie uppei* valve of 
young oysters and so gaining admittance). It is from 
this nefarious practice that the fishei’inen interested 
in oyster-beds have called it the Sting- winkle, its 
“ sting ” being the proboscis with its boring implement. 
Lik^ the M'wrex. frxinciil'tJbs so well known to the 
ancients, and like P'lLi’p'vura.y the Sting-w inkle carries 
about a small quantity of fluid capable of ^.dying 
fabrics violet or purple, and which is probably ejected 
in the water for defensive purposes. The shell 
attains a length of about 2| inches. The triangular 
egg-capsules, each containing from a dozen to twenty 
eggs, are deposited separately but in little groups. 
The Small Sting - winkle (JJ. ctcic'ulitUi^ is similar 
in appearance, but of a dark red-brown colour, 
with more numerous spiral ridges, and only about 
half an inch in length. The animal is bright red, 
sometimes flecked with yellow. It has been found 
only in the Channel Islands, where it is mpderately 
plentiful. r 

The Purple (^Purpura, laupill'UAt), commonly known 
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as Hog-winklo, and in Ireland as Horse-winkle, is one 
of the commonest of marine snails. It may be found 
in abundance high and dry on the rocks after the 
recess of the tide, where, like the Rough Winkle, it 
appears to enjoy a j^rolonged air-bath. Such a habit 
should expose it to grav^e dangers from shore-birds, 
but its shell is thick and stony, and in some places it 
appears ev’cn to have developed something like pro- 
tective coloration, but whether the cases adducetl would 
be sufficient to deceive birds is open to (j^uestion. Its 
colour is a more or less pure white, spirally banded 
with orange, red-brown, or brown ; but the propor- 
tions an<l intensity of these hues, as well 
as the sculpturing of the shell, varies 
greatly. The Rev. A. II. Cooke, M.A., in 
the Octnxlyr Uhje Z/ tsfor ?/, remarks 

that “ in many cases the variations may 
be shown to bear a direct relation to the 
manner of life. If onus occurring in very 
exposed situations, e.y. Land’s End, outer 
rocks of the Scilly Islands, coasts of north 
Dev'on and Yorkshire, arc stunted, with a short spire 
and relatively largo mouth, the lattei* being developed 
in order to increase the power of adherence to the 
rock, and iconsequently of resistance to wave force. 
On the other hand, shells occurring in sheltered 
situations, estuaries, narrow straits, or even on open 
coasts where there is plenty of shelter from the 
waves, are comparatively of great size, with a well- 
developed produced spire, and a mouth small in 
proportion to the area of shell surface.” The same 
authoif also thinks that in some places (Newquay, 
Cornwall, for example) the spiral bauds of white and 
. *7 
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colour agree with the veined rocks to which the 
Purple clings. In this connection it is interesting to 
note that Linnseus must have "been struck "by tlie 
pebble-like appearance often assumed by this species, 
for he called it (a little stone or pebble). 

As in the case of the Periwinkle, already referred to, 
this stoniness has relation to the hard knocks littoral 
species experience in stormy weather, when they may 
be dashed off the rocks and churned up among actual 
stones. 

The animal is of the pattern usual among the 
family, yellowish in colour, more or less tinged with 
brown. It attacks limpets in much tlie same manner 
as that adopted by the Sting- winkle ; but its favourite 
food is the Mussel, wliose shell can be perforated much 
more rapidly than that of the Limpet. According to 
Spence Pate, a mussel-shell keeps the enteri>rising 
Purple busy for a couple of days, and then it has 
the reward of its patience in the succulent llesh of 
the bivalve. But it must not be supposed tluKt the 
Purple has its own way entirely in this matter of 
dainty feeding; it has a emesis in the form of a 
Starfish who is also fond of Mussel. The Starfish 
may be poetically regarded a.s taking revenge for the 
Purple’s depredations on the lnussel-bcds^ The Star- 
fish has no means of forcing open the Purple shell as 
he does with the Oyster, but silently and slowly he 
creeps to a spot where several Purples are within 
reach of his long fingers, and laying hold of them 
with the delicate suckers of his under-side ho brings 
them all beneath his central mouth. Then his 
stomach is turned inside out and envelops the ’Purples, 
wliich are dissolv^ed out of their shells, in spite of the 
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protecting operculum, by the powerful digestive fluid 
of the Star. The yellow egg-capsules of the Purple 
are very common objects on rock-ledges ; 
each one contains from 20 to 40 embryos. 

M. Cailliaud declared not only that these 
are hatched by the parent, but that the 
father and the mother take turns to pro- 
tect and incubate theiii. Tliis, .liowever, 
may bo dismissed as “ embroidery ** not warranted by 
the observations of others, and in absolute opposition 
to all we know of the habits and customs of those 
mollusks that deposit eggs. 

The Dog-whelks (iSTasw/) arc almost as well known 
as the Purples, though their habits are different. The 
animal may be distinguished from those of neighbour- 
i ng genera by the “ tail ” of the foot, which, instead of 
ending in a blunt point, becomes divided and finishes 
like a pair of tentacles, as shown in the figure of the 
Netted Dog- whelk {N, nrctlciilata). This species is 
common on sandy shores Jtll round our islands, 
where it devours the bait on the 
“ spillers of the flat-fisher and also 
that in the lobster-pots. The animal 
is got up to resemble the sand in its 
colour and* markings ; the ground 
colour is yellowish, ov^er which is 
thickly sprinkled dots of white and 
various browns — a pepper-and-salt 
mixture that assimilates closely to 
the sand. When at rest, and on the 
exposure* of the shore by the receding tide, the shell 
is half-fluried in the sand. It is strongly ribbed in 
two directions, so that a network pattern is produced 
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by the depressions, but the prominences are so riicarly 
equal in height that it does not present the bold 
aspect of some allied species. The colour 
is a dull buff* tinged with brown, except 
the inner and outer lips, which are white, 
highly polished, the outer lip with 12 
or 14 tooth-like elevations. The egg- 
capsules in this case are flattened oval 
pouches, attached by a short footstalk to 
the fronds of the Grass- wrack (^Zosteru). 
Full-sized specimens measure about 1 J 
inch. 

The Thick-lipped L)og-whelk (^. i'ncirasaafa) is 
little more than half an inch long, entirely different 
in appearance from the Netted species, the ridges 
across the whorls being stronger than tliose having a 
spiral direction, the colours being l)righter, and the 
outer lip being greatly swollen, whitcj, with an almost 
black spot in the canal. The colour varies from 
white or flesh colour to a pale wai-in browei, the 
whitish specimens being more or less striped or 
mottled with brown. It is equally common with the 
last species all round our islands, but affects stony 
ground, at all depths between low water and 145 
fathoms. The Dwarf Dog- whelk (i\^. is a 

less solid shell, the spiral ridges fewer and finer, 
the colour always yellowish white tinged with 
tawny, the outer lip even more swollen, white, but 
brown within, and therefore showing no spot in 
the canal. It does not attain the length of half an , 
inch, and it is much more restricted in i*ts range. 
It has been found in the coralline zone*' on the 
coasts of Dorset, Devon, and Cornwall, also at 
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Connemara, Bantry Bay, Dublin Bay, and County 
Antrim. 

The Spindle-shells (^ChTysodom'ibs') are well repre- 
sented in our seas by seven species. With the Whelks 
{B iLCcinunm') they constitute the British section of the 
family B'uxiC'innidm. This family is distinguished by 
having the central tooth of the radula armed with 
from 5 to 7 stout lateral teeth 

with 2 or 3 cusps. They have a rather long siphon, 
eyes at the outer base of the tentacles, a thick 
spindle - shaped shell closed by a small horny oper- 
culum. Tlie lied Whelk or Buckie (C. ctiitiqucb) 
has a solid yellowish or reddish shell with dull sur- 
face mai-ked with slight spiral ridges. The thin 
epidermis has nearly always worn away. It occurs 
neai'ly all round our Islands, in the coralline zone, 
but in Shetlaml it comes into the laminarian zone 
and descends into deep water below the coralline. 
The animal is largely used as bait in the long-lino 
•fish^y, and as human food. Fleming tells us how 
the cottagers of Shetland make use of the shell as an 
elegant lamp by suspending it horizontally, filling it 
with oil, and allowing a wick to lie in the canal, 
the lighted portion protruding. It owes its name 
ctiiiiqiut ty the fact tlmt.it is plentiful as a fossil in 
the Crag, where also the “ i*e versed ” form with the 
left-handed spiral is found. Ordinary specimens are 
between 3 an<l 4 inches in length, with a breadth of 
2 inches, but occasionally they may be found as long 
as 8 inches. The eggs are deposited enclosed in 
pouch-iiko capsules, flat on the lower, convex on the 
upper* side, and these are attached one to another 
in overlapping clusters. The Wide-mouthed Whelk 
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(jO, 'iioTvegica,') is a paler shell with a larger body- 
whorl and mouth, the outer lip expanding outwards, 
and the canal short. It is only found on some of our 
northern shores, as those of Yorkshire, Durham, and 
Northumberland, below the coralline zone. Its 
average lengtli is 4^^ inclics. TJie egg-capsules are 
not clustered, but attached singly by the flat side, 
chiefly to the interior of empty bivalves. 

Turton’s Spindle-shell Hirtcyn i), or Long-neck, 
is somewhat larger and more solid than the last, 
more nearly white, tinged with purple, and further 
differing from it in having a longer spire, flatter 
whorls, and stronger spiral - ridges ; moreover, the 
operculum is a long triangle with rounded base, 
whereas in C. 'noirvegica, it is more rhomb-shaped, 
with three of the corners rounded. The Slender 
Spindle - shell (O. gracilis) is more truly spindle- 
shaped. Beneath the yellowish epidermis, which is 
usually partly gone, tlie shell is 
white or nearly so, with ^ome 
appi*oach to a glossy surface ; 
and the operculum is rather 
solid and triangular-oblong. Its 
length is between 3 and 4 inches, 
with a breadth of,^lJ to 
inches. Although found in from 
20 to 145 fathoms all round our 
islands, it is a rare shell in the 
south and a common one in the 
^ ^ . north. The capsules are solitary, 

pindie shell Hke thosc of the last named. A 

similar but. smaller species (O. propiTiq^i/us') may be 
distinguished by its “ more delicate texture, finer and 
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closer sculpture, longer, turreted, and regularly taper- 
ing spire, deeper suture, hispid epidermis, less abrupt 
curvature of the canal, and especially the symmetrical 
apex” (Jeffreys). It occurs on mud and sand in 
deep water (15 to 80 fathoms) from Yorkshire to 
Shetland. The Northern Spindle - shell (^Troschelicb 
heTTticirns'is) is distinguished by its spiral ridgefT — 
which are alternately large and small, being crossed 
by strirn which produce a network especially notice- 
able on the upper whorls. The.thick brown epidermis 
rises into little points along the spiral ridges, which 
give a bristly appearance to the shell. The ear- 
shaped operculum is rather thin. The shell, which 
is about 3i inches in length, is found on soft ground 
in the coralline zone on the coasts of Yorkshire and 
N orthuii iberl and. 

The White Whelk (^L'icmxes'iua dculei) is* a very rare 
species in our waters, only a few well-authenticated 
captures being on record. The shell is oval, spirally 
striated, of ivory-whiteness, covered by a filmy yellow 
epidermis ; the spire short and blunt, the canal short 
and open, and the oj>crculum triangular with its 
nucleus placed on the inner base of the mouth. The 
teeth on the radula are without the cusps usual in 
the family It has been .recorded from County Cork 
and the west coast of Ii*eland (100 fathoms) ; from the 
neighbourhood of the Tlogger Sank (40 to 50 fathoms), 
Aberdeenshire and Shetland (72 to 87 fathoms). 

In the true Whelks (J5^ccc^'?^^6m) the spindle-shape 
is quite lost and the shell is relatively broader in. 
proportion to its length. The Common W^helk 
\B. 'VfTtdat'UTii) is so well known that no detailed 
description is necessary. The whorls are crossed by 
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curved broad ribs whicb are traversed by the spiral 
lines. This species is widely and plentifully distri- “ 

buted all round our 
islands, on all kinds 
of bottoms and at all* 
depths of water. A 
creatui'e fecund under 
so many conditions 
should show a ^i*cat 
amount of variation, 
if there is aii3?'tliing 
in the views already 
set forth in these 
pa^es, in which it has 
been claimed that the form and substance of the shell 
lias relation to the habitat. Littoral species, we have 
pointed out,' like the Winkles and the Purple have 
thick solid shells to withstand the hammering of the 
waves and the pounding of stones ; and all those 
individuals who do not develop a thick shell wiW be 
broken up and destroyed, leaving only those with 
thick shells to survive and perpetuate the species. 
What is true of the species living under one set of 
conditions differing from another species living under 
other conditions, applies also to the indivi^luals of a 
species that yet live under var3^ing conditions of 
depth, climate, and surroundings. The var. ILtoTulis 
lives among stones and on mud in the upper part of 
the laminarian zone, and consequently is less elongated, 
broader, more strongly ribbed than the w sly. flea' uosa, 
that dwells on hard ground in the coralline stone in 
the Hebrides, etc. Then the var. 

its dwarfeij and puny proportions to living in brackish 
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water, where probably food is not so plentiful. The 
var. stiriatd lives in the coralline zone of England, 
Ireland, and Wales, where 

the watci-s are quieter and ^ r— 

the rocks less liable to 

being set spinning ; so the ^ H 

.... in- 1 1 Row of teeth of Common Whelk 

thick shell is not developed 

and the strengthening ribs have to be carefully 
looked for. The var. 'pehujiccL lives out in the deep 

® waters of the Dogger Bank, and produces 
a i/iiiv shell of twice the normal dimen- 
sions ; with a longer spire and a smaller 
mouth. The Whelk is also given to the 
production of almormal forms to which 
the general term monstrosity is ap- 
plied. Among these abnormal formS 
are inclutled reversed spiral, keeled 
whorls, the spire or the body - whorl * 
greatly lengthened, and the duplication 
Dpercui^of Whelk or triplication of the operculum. Double 
oj^ercula are fairly numerous on the 
shores of Kent and Sussex. 

The egg - capsules of the Whelk are clustered 
together in masses that vary. in form according to the 
nature of their base. They ap- 
pear to have given some trouble 
to naturalists, for John Ellis, the 
historian of the “ Corallines,” in- 
cluded them in his book as a 

species of Alcyonium. Dr. John- E««-c.p.ui.. 

ston la4er said they resembled 

the nost of a huiiLble-bee, and yet more recently 
Dr. J. G. Jeffreys described the cartilaginous pouches 
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as being “ of the size and shape of a large split- 
pea.*’ The split -pea he had in mind must have 
been abnormally large. Kach capsule contains 
several hundred eggs, but when a few have hatched 
they begin to feed on the unliatchod and on tlicir 
less robust fellow-fry, so that it is computed that 
only about a score of young Whelks issue from 
each pouch. A common form of the capsule-cluster 
is shown in our figure, but sometimes it assumes a 
cylindrical form. Besides their extensive use for 
bait. Whelks form no inconsiderable item in the food 
supplies of the pooi'cr classes, and tho^^' are in a sense 
trapped for this purpose, carrion being buried under 
a heap of stones or in n basket. The Whelks have a 
keen scent, and soon finding out the whereabouts of 
the bait they swarm over it. They are also caught 
by dredging for them. Five-and-thirty years ago 
when a Bill for the extension of the Whitstable 
Oyster- fishery was before Parliament, it was stated 
in evidence before a select committee that the 'N^ielk- 
fishery on part of Whitstable Bay yielded a revenue 
of £12,000 per annum — the Whelks being used partly 
for London’s food, and partly for baiting the lines of 
the cod-fishers. 

The Shetland Whelk (H. JtvuiirhiiJLTeysia.'rhunrix) is a 
small species, with a shell of more oval shape, less 
than 2 inclics long, thin, somewhat glossy, the 
sculpturing not being visible to the unassisted eye, 
and the epidermis being absent. It occurs among 
the Shetland Isles and the Hebrides ; also on the 
shores of County Cork and Connemara. • 

The Least Whelk (^Dcyao'Vd'rticL nminfiirrut) has*an oval 
operculum with the nucleus at the side. The shell. 
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which is solid, reddish brown in colour, and rather 
glossy, has the whorls crossed by narrow ribs which 
ttre themselves crossed by broad, flattened spiral 
ribs. It occurs at low water and a little below 
on the i-ocky parts of the coasts of Dorset, Devon, 
Cornwall, and the Channel Isles. It has a trick Least 
— unusual among the Whelks — of swimming on 
the surface with the foot lippermost. It is not quite 
a quarter of an inch in length. • 

The Conelets (^Con'iclce) are well represented by 
twenty-eight species, none of which exceeds 1 inch 
in length, and few of them attain half that 
measurement. They are the representatives 
jmu of the tropical Cones, carnivorous mollusks 
(MHL with a remarkable arrangement of teeth 
— we might almost say absence of teeth, 
for ilio central and lateral ones have dis- 

Seven- 

ribbed. appearecl and only the marginal ones are 
conoiot jeft. The shell is conical or spindle-shaped, 
witli narrow mouth. The Seven-ribbed Conelet 
(^HivU-nyplewrn, se])iu'iig'iLl<iiriii) is distinguished by 
its 7 waved ribs that cross the body - whorl, and 
are paler than the red-brown ground colour. The 
outer lip has a broad but shallow notch, 
and the amjber-colourcd operculum is pear- 
shaped. Its length is little moi*o than half 
an inch. The south-westei*n and western 
coasts of Britain and the whole of Ireland 
between 7 and 25 fathoms, are the habitat 
of this species. The Red Conelet (JBelcL 
nrijbfcC)^ though similar to the last, has several 
points *01 difference. . It quite lacks the slight gloss 
of that species, the general outline is less conical, the 



Tooth 
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whorls are turreted, the ribs arc narrow, less strong 
and more niiiiieroiis (14 or 15), the opercnluin ear- 
sliapcd. It has much the same range as 
^ the last named Avitli the addition of the 
south and east coasts. It is half an inch 
HyUk long, and varies in colour from white (var. 

Ictcted) to orange and purple-brown, the latter 
CcTn^e^iet bciiig tliG luorc usual hue, in sj^ite of the 
name. The Turreted Conelet (/^. itL'i^icvZa) 
is more distinctly turreted than li. 
ritfa. The ribs are jiretty equal in 
height, so that they are not very pi‘o- 
minent, and they are crossed by a 
number of spiral lines. The colour is 
yellowish white or flesh colour (var. 
rosea}. It is nearly thiee-quarters of 
an inch in length, and its habitat is sandy ground at 
various depths pretty well all round our shores. 



Turroted Conelet 




TJITE an extensive group of 
marine mollusks, well repre- 
sented on our coasts, have, like 
the slugs oE our fields and 
gardens, given up the develop- 
ment^ of shells or have restricted their production to 
small shields more or less covered by the mantle. They 
are included in the order Opisthobranchiata, which 
is so-called because the creatures it comprises have 
their breathing oigans behind the Iieart {<ypisthenfi^ 
behind). Eacli individual combines the special 
functions of both sexea '^Phe foot often bears side 
wings, which fold up over the thin shell and protect 
it. In these cases the shell is variously modified, its 
solidity and spiral character being reduced in pro- 
portion to the amount of protection it acquires. The 
comb-like gill is, in some genera, suppressed alto- 
getheiir or secondary branchim are substituted for it. 
In some groups the liver emerges from the body- 
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mass in a number of little points or lonj]^ waiving 
plumes (cenratet), which are often coloured by portions 
of the creature’s food or by the bile. These colours 
appear in different instances to liave the effect of 
disguising the molluslc or of warning its enemies 
that it is not good to cat. 

Until recently the remarkable forms and colours 
of these creatures were not considered to have any 
'special significance, and it is particularly surprising 
that even Darwin failed to note the relation of form 
and habit here, so keen as lie alwa^^s was in such 
cases. Ifc is true that here he was seeing through 
the eyes of others. Had ho been addicted to the 
study of marine zoology in liis later years he would 
probably have modified or rewritten certain para- 
graphs in the Descent of Mtin : for example (p. 2G1 ) : — 

“ We can in our ignorance of most of the lower 
animals only say that their bright tints result either 
from the chemical nature or the minute structure of 
their tissues, independently of any benefit ‘ thus 
derived. . . . So . . . with many animals, especially 
the lower ones, the bile is richly coloured ; thus, as 
I am informed by Mr. Hancock, the extreme beauty 
of the EolidoB (naked Sea-slugs) is chielly due to the 
biliary glands being seen through the *ti-anslucent 
integuments — this beauty being probably of no 
service to these animals.” And again (p. 2G4) : “ That 
many of the nudi branch mollusca, or sea-slugs, are as 
beautifully coloured as any shells may be seen in 
Messrs. Alder and Hancock’s magnificent work ; and 
from information kindly given me by Mr. Hancock, 
it seems extremely doubtful w'hether these bolours 
usually servo as a protection. With some species 
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this n>ay be the case, as with one kind which lives on 
the green leaves of the alga3 and is itself bright green. 

'But many brightly coloured, white, or otherwise con- 
spicuous species, do not seek concealment ; whilst 
again some etiually conspicuous species, as well as 
other dull -coloured kinds, live under stones and in 
dark recesses. So that with these nudibranch 
mollusks colour docs not stand in any close relation 
to the nature of the places which they inhabit.” 

Since the reawakening of interest in marine 
biological investigations. Professor Herdman, Mi*. W. 
Garstang, and others, liave published observations on 
the group which prove that form and colour have a 
most important bearing upon the habits of Sea-slugs. 
In the case of deep-sea forms observation under 
natural conditions is impossible, and even of those 
species that may be found along the shore at low 
water much remains to be recorded. 

A clue to the probable origin of the Sea-slugs may 
be fcaund in certain species possessing shells, but 
which make a point of constructing them of very 
thin material and covering tlieih with the side flaps 
from the foot al ready mentioned. Starting from 
A.ctceo'th — which has a spiral shell partially covered 
in front by lobe-like tentacles from the head — to 
T*leuL7'ob7»ct7ic7LUs or A^plysicu, whose shell is reduced 
to a mere flat plate and completely hidden, it is not 
diflicult to understand how with a tendency to 
increase the covering of the shell, the shell itself 
would probably be reduced both in size and thickness 
as the iflantle or the foot-lobes, as the case may be, 
more iand more effectually protected the breathing 
organs. Some species have a spade- like disk, which 
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spreads up from the head to cover the base pf the 
shell and so protect it from destruction by the sand 
through which the creature burrows ; others swim in* 
the open waters by means of their foot-expansions ; 
but most of them crawl over seaweeds, sponges, or 
corallines, much after the manner of the land-slugs. 
Some of them feed upon seaweeds and then agree 
with these in colour, whether green, olive, or red ; 
but many devour living sponges, sea-stpiirts, and 
zoophytes, and then often reproduce in the dccorii- 
tion of their own bodies the pattern an<l colour of 
the surface upon which they are at once feeding and 
being hidden. 

The order Opisthobranchiata is divided into thi’cc 
sub-orders, each divided again into sections, families, 
and genera. We cannot go into all these divisions, 
but we will glance at representative species from 
each of tlie families found in Bi'itisli waters. The 
first sub-order is the Tectibranchiata, or those whose 
gill-plume is covered by the folds of the n* an tie. 
They possess a shell, which is more or less enveloped 
in folds of the mantle or foot, and is often rudi- 
mentary. Some of the families included in the first 
section (BiMoUleci) appear to have no claim to be 
reckoned among Sea-slugs ; but these species, other- 
wise closely allied to those whose shells have vanished, 
must be included, and they indicate the probable 
evolutionary course travolIe<l l)y the entirely shell- 
less kinds. Take the Actmon-shell toTnttiit'llis) 

to begin with. The oval shell is sufficiently solid in 
structure for its neatness and regularity ‘ to have 
suggested to Linnaeus that it had been turned in a 
lathe, so lie called it turmutilia to express that idea. 
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But the shell is also large enough to accommodate 
the entire animal, and it is closed by a horny opercu- 
lum that fits its irregular mouth. The 
animal presents a strange appearance with 
its broad, bilobe-fronted foot, the large broad 
head bilobed in front and ending in the pair 
of broad leaf-like tentacles which stand erect 
or lie back on the shell. The little black Actaoon 
eyes are almost hidden — sunk 'in the skin. 

The animal is pale yellow tinged with purple and 
flecked with white ; the shell is coloured with flesh 
pink, the bands shown in the figure being white. It 
is a widely distributetl species, and though not common 
cannot be considered rare. Its range extends from 
extreme low water to alK>ut 20 fathoms in sandy 
bays. Another species, Actoicm eocilis, was taken 
in 1215 fathoms on the south-east of Kockall, during 
the cruise of the I^orcujyi'ne in 1869. 

Many of the species of Bulloidea are known as 
Bubble-shells because of their thin, inflated character. 
The Blunt Bubble-shell {Toimctthxct oht'iusct) is nearly 
cylindrical, and looks as though the spire had been 
cut off. It is only about a quarter of an 
inch long, white, but- covered by a brown 
epidermis. 'l^'lie anunal is white, with a very 
short head, erect tentacles at the sides, and 
the eyes not perceptible. It is tolei*ably 
common on the sand and mud of estuaries, 
where it ranges from low- water mark to about 15 
fathoms. There are five other species. They are 
provided with powerful gijczards in which they crush 
HycLrchica and other 'small mollusks, for some of 
which they have to burrow. 

i8 
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shell 
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The Canoe-shell (ScctpJicbncle'r lig'ncbnri'ibfl) is a many- 
whorled spiral of reddish hue, whose lines and grooves 

give it some resemblance to the * 
grain of fir-wood. The yellowish 
animal has a large shield - shaped 
head, and the tentacles are united 
to form a squarish lobe behind it. 
The eyes are not developed owing 
to the fact that this mollusk burrow^s 
in the sand for its food. It per- 
sistently hunts the little Tusk -shell 
(^De'ntaZ'i'iJb'irb crushing the 

shell in its powerful gizzard and 
digesting its contents. Jeffreys says it “does not 
despise any kind of animal food, from minute 
FoTOjnrwi'nifeTCU to the Sea-mouse or AphroditiJby the 
spines of which I found in the gizzard of one 
individual. Gorh'uZa gihba, is evidently a favourite 
morsel; and I have observed l)ent(tliwr}h entul'is, 
Oclostonmicb nrwfcLy and Ditvwjtcu ctTietincu in />ther 
specimens.” It occurs generally in the coralline zone 
in from 50 to 90 fathoms. Another species, Scci 2 )h~ 
CLTideir pwrictostTioAxiSy occurs at Shetland and the 
Butt of Lewis in deep water. 

The Cylindrical Bubble-shell {Cylichiict cylin/i- 
dnraceob) is distinctly cylindrical, with blunt ends, and 
about 1 inch in length, 
though the animal is much 
longer. Both animal and 

shell are white, but the latter Cylindrical Bubble-shell 

has a dark yellow epidermis. «■ 

It presents a singular appearance with its flattened 
head and flap, consisting of the united tentacles, ex- 
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tending backwards over part of the shell. It is 
tolerably plentiful along our sandy bays, between 
15 and 50 fathoms, where it ginibs, pig-like 
in the sand for food with its flat snout. 

When irritated it pours out a yellow fluid, 

apparently to drive off enemies. A smaller 

species, the White Bubble (O. alba), has been 

taken in deep water on‘ fine sand off XJnst, BubNo-shili 

Shetland (84 to 95 fathoms) ; Butt of Lewis 

(189 to 530 fathoms); West of Ireland (430 to 1366 

fathoms). 

The (llassy Bubble-shell (^A.nmphiftphyra hyaliTia) 
is oval, ecjual at both ends, of glass-like clearness, 
and about a fifth of an inch long. The whitish 
animal has a bilobed head, with small eyes, which 
are with<lrawn into the shell when the animal is at 
rest, but show through. It is a native of the lamin- 
arian zone. There are three other specif, found in 
Skye and Shetland. 

TJje typical Bubble-shells (Jixilla) arc solid, with 


the crown perforated and exposing part of the spire. 
i5. 'ibt'ricuZii» has an oval glossy shell, fairly solid 
yet semi-transparent, with impressed spiral lines. It 
is only half an inch in length, and is found in muddy 



sand in from 20 to 86 fathoms on various 
parts of our coast. B. aemilevis was taken 
off the south of Ireland in^ 1000 fathoms 
by the Flyimg F(xr expedition, 1889. 

The Southern Bubble - shell (^Ha'm/lnftea 


ibbfo-Vhoii hydafy'tK) is distinguished from Bulla, with 


which formerly it was associated, by being 


thin, the crown not perforated, and the outer lip so 


expanding as . it grows that the spire is completely 
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Soft Bubble-shell (twice net. size) 


hidden. It is l^inch 
long, greenish- 
yellow, except the 
crown and pillar, 
which are white. 
There are large side 
lohes to thti foot, 
which are turned up 
on occasion so as to 
partially envelop 
the shell. It is »a 
local southern 
species, foun<l on 
sandy and muddy 
shores from half-tide 
down to about 15 
fathoms. It some- 
times uses the side 
lobes of the foot as 
swimming orgaps. 

The Soft Bubble- 
shell hiU- 

lcUa>) is thin, flexible, 
almost transparent, 
white tinged with 
green. It is almost 
entirely covered by 
the side lobes of the 
foot, and partly by 
the mantle. The 
animal is grey or 
whitish, with minute 
dots of lighter and 
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darfeer tints, and broken lines of purple-brown. The 
creature has no tentacles (hence its name, A.cerci, 
without horns), and its small black eyes 
are not conspicuous. Its gizzard is not 
so powerful as that of the Canoe-shell, 
but it is well provided with a number 
of triangular horny plates for the tritu- 
ration of its food. When alarmed it is 



Gizzard-olates 
of Acera 



Soft 

Bubble-shell 


said to eject a purple fluid. Like 
it uses its foot-lobes for swim- 
ming purposes. It occurs chiefly on our 
southern shores and the coasts of Scotland 
and Ireland, in from 3 to 15 fathoms, on 
ooze and mud. 

The Lobe-shell (^Phil'ine CLX>^rtcC) has its 
delicate, thin white shell completely 


invested by the transpai*ent white 
mantle ; but though covered in this 
way, so cleiir is the mantle that both 
shell^nd gizzard may be setm through 
it. This pellucid covering is dotted 
witli opaejue white specks which give 
a very close resemblance to certain 
of the Compound Ascidian's. This 
likeness, n<* doubt, serves its purpose 
in avoiding destructifin. It is sai<l to 



Lobe-shell 


be capable of swimming by using its 


side lobes. It is common on sandy shores from 


c',x.treme low water to about 50 fathoms, all i-ound 


tlicse islands. There are seven other native species, 
of whicfi tlie names will be found in the Appendix ; 
among* them is the iDotted Lobe-shell (-P. pwixctatci), 
a minute species only about an ^^ighth of an inch in 



2/6 


Shell Life 

length, found among zoophytes, etc. The shdll is 
nearly round, and is marked by an incised pattern 
of dots arranged in spirals. It may 
be found among shell-sand but is not 
common. Another form, L. cdtenncjLy 
somewhat larger, has the ornamenta- 
tion in the foi’m of numerous rings 
arranged in chain-like scries. There 
is a broad zone more transparent than 
the rest of the shell, and the chain- 
like marks included in that zone arc 
more strongly defined than elsewhere. An allietl 
species, Colpodaspis pxLsilUt, of which only two speci- 
mens had previously been recoi’ded, was taken at 
Plymouth in 1894. 

In the Sea Hare 
(^Apiysiob pvb'Yiciixti.C) 
the shell i^^educed 
to a more or less 
flat shield beneath 
the integuments. 

It is oblong, almost transparent, and flexible. The 
animal is of the remarkable form depicted ; the small 
head connected with tl le humped back by a long neck. 

From the foot two ample loHes fold up 
over the back, but they may be expanded 
and used for swimming. In the middle 
of the back is the gill, covered by the 
shell and a fold of the mantle which is 
continued back to form a siphop. The 
head bears two pairs of tentacles, the 
hinder pair when erected resembling ears. viewed 
from the front, when this creature is gliding, it 




So a Haro 
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pres^nt8 a singular resemblance, in miniature, to a 
hare, and this likeness led our forefathers to bestow 
the present popular name upon it. But because the 
Sea Hare when interfered with pours out a purple 
fluid from the edge of its mantle, they said some 
unkind things of it — that this fluid caused an 
indelible stain, and they called it Aplysia (from a, 
and pl'iLSy unwashablo). They also averred that this 
fluid was a poison, and that contact with the mollusk 
would cause all the hair to fall from the head of the 
person touching or being touched by it. Specimens 
of various sizes are found to differ greatly in colour, 
and these have been thought to bo different species ; 
but there can be little doubt that in their progress 
from infancy to maturity they change their depths 
along the shore and occupy consecutive zones of 
vegetation to which they closely assimilate in colour. 
Thus young Sea Hares of a bright crijaaBon colour 
spotted with white may be found in an extended 
motionless attitude on the crimson fronds of Delesse'ria-, 
and then so closely resemble shoots of the weed that 
it is difficult to distinguish them. When they become 
larger their colour tones down to a brownish red, 
then to deep red-brown, much the colour of Dulse 
(Z-r ifZce<fc). • Purple-brown, olive - brown, and olive- 
green are other colour-phases reached by it, in the 
course of which it matches with the great tangles 
and the smaller wracks. When fully grown and 
fully extended the Sea Hare is 6 inches in length. 
Sometimes the light spots are entirely absent. 

The* Sea Hare is a well-protected creature. Not 
only floes its colour' harmonise with the weeds upon 
which it glides, but the purple fluid ejected when 
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irritated rapidly creates a cloud under whose shelter 
it can escape. It has a nauseous scent, which makes 
it objectionable to many creatures ; and when it is 
contracted it closely resembles the Beadlet Anemone, 
which is common in the places it haunts and is also 
objected to as food by most fishes. Not only does 
the Sea Hare profit by this resemblance to the 
anemone, but I have found that the iiiollusk varies its 
seaweed diet by at least occasionally lunching off a 
Headlet. The eggs are deposited in spring among 
the weeds. For years much confusion existed respect- 
ing the identity of this creature ; it was generally 
referred to A. depiUina, a Mediterrimcan species, 
which, however, has been taken occasionally on our 
south coast. Major A. R. Hunt recorded many 
examples taken in Torbay in the yeai’s 1875 and 
1877, some of which weighed from 1 to 2^ lbs., and 
had shells as much as 2^ inches in length. 

The Sidc-gilled Sea-slug (^Lleunrohroj'tvch'vus plvumulfi) 
belongs to the section LlevbTohTdiichicice, and differs 
from the Sea Hare in several respects. Its broader 
foot has no side lobes, there is but one pair of broad 
tentacles with the eyes at their base, and a large gill- 
plume projects from between the right under-side of 
the shell and the pointed foot. There is a large 
internal, oblong, thin and flexible, almost fiat shell, 
but whose nucleus shows tliat it once had a tendency 
to spiral growth. The animal is about 1 inch in 
length, of a pale yellow colour, and its liabitat is 
under stones and in empty bivalves. There is 
another species, the Rough Side-gilled Sea-^ug (7^ 
mem6'rc^'l^a.ce^^s), whose broad foot has a reminded 
extremity and waved margins, whilst the back is 
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covered with littlo conical points. Both the foot and 
the flaps of the mantle are used for swimming. The 
'general colour is red-brown, paler above, and with 
blue-grey spots beneath. The shell is a very thin 
and flexible transparent plate, similar to that of the 
last-mentioned species. The coloration of the animal 
makes it a conspicuous obj.ect, and no doubt it would 
suffer greatly from the attacks of fishes but for the 
fact that from its entire surface it can pour out a dis- 
tinctly acid secretion — so acid, indeed, that blue 
litmus paper is turned strongly red by it. Acid is 
much objected to by fishes, and the presence of a very 
small quantity in otherwise desirable fish - food is 
sufficiemt to disgust the fish. When at rest this 
species frequentlj^- folds up the sides of its broad foot 
over tlie body, though the foot is not divided into lobes 
as in some of those already <lescribed. Mr. W. Garstang 
thinks wci may find in this habit a clue to the origin 
of foot-lobes in other species. “ In Oscciivvius [that is 
lKfiW'mjhtxi'iic7tui8\ the sides of the foot are frequently 
folded over the body of the animal when at rest, and 
this habit is still more marked in Hunrix^iiiecu. Now the 
animals are found to live oil muddy bottoms, and a 
broad flexible expanse of foot is obviously advan- 
tageous foy gliding over -such surfaces. But the 
habits of are different. A-^^lysicb lives upon 

alg.*> 3 , ami for creeping over the narrow steins and 
fronds of seaweeds a wide plantar surface would be 
not only unnecessary but disadvantageous ; so we 
find that the median ]:>ortion of the originally broa<l 
foot liaS become specialised for creeping purposes, 
while Mie lateral portions no longer form part of the 
plantar surface, but arise from the vertical sides of 
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tho median portion, and retain only their power of 
flapping for the purpose of natation. The series of 
forms illustrating the evolution of the lateral folds of * 
A-plysiou is so complete as to leave no doubt about the 
truth of this view.” ^ 

The Crowned Kuncina (^Rub'nci'ii^t coroiictfa.) is even 
more distinctly slug-like, for it has no shell. It is of 
a brown colour with a distinct mantle. There are no 
tentacles, but there are three slightly plumose gills. 
It frequents tide-pools and shallow water, crawling 
over mud and brownish weeds, but avoiding those of 
green hue upon which its colour would be danger- 
ously conspicuous. It is quite small, full-grown 
specimens being less than half an inch long. 

The foregoing species represent the sub - order 
Tectibranchiata, in which the mollu.sks agree in 
possessing a gill on the right side more or less con- 
cealed by a fold of the mantle. The following sub- 
order though called Xudibrancliiata is chiefly charac- 
terised by tlie absence of both gill and shelJ* — the 
latter, however, being present in the embryo. Many 
species arc covered with long fleshy points {iieviJuicL), 
enclosing portions of the liver, and some have the 
tentacles ringed w’-ith projecting sense-organs (^Thino- 
phores). They form two groups, the Mol^hepatica, in 
which the liver is entire and internal, and Cladohepa- 
tica, in which the ramifications of that organ are 
generally branched or twiggy. 

Cerata are frequently present in the Holohepatica, 
but they serve the function of gills only, and are 
grouped in the middle line of the back ; there are 

c 

^ J’ournal of the Marine Biological Association, vol. i., n.s., 
p. 419. 
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usually no jaws. The most noticeable of this section 
are the Sea Ijcmons, so-called from the resemblance 
of one species to the half of a lemon ; at least this 
was the likeness that struck the naturalists early 
last century. To-day the marine zoologist admires the 
remarkable mimicry of sponges in their colours and 
markings. They arc elliptical in outline, and more or 
less llattened. They arc completely covered above by 
the mantle, which extends even beyond the head and 
foot, and is seldom smooth, being usually thrown up 
into little tubercles or granules and stiffened by having 
calcareous spicules embedded in its substance. The 
eyes arc mostly hidden by the integument, and can 
only ^>e seen by dissection or in the larval stage. 
The pair of tentacles on the back come through 
apertures in the mantle, and are covered with ovei^ 
lapping plates ; these arc the sense-organs {rhinfio- 
lyltoTOi). At the other end of the Sea Lemon's back 
is a rosette foriiietl by spreading leaf - like organs 
arranj^cd i-ound a central cavity’'. This is the opening 
of the anus, and the surrounding leaves arc the gills, 
all connected at their base and capable of being 
retracted into a cavity in some species, though not 
in all. 

The best-jenown member -of this group, and that to 
which the name Sea Lemon was first applied, is the 
Rough Sea Lemon tvibenrcixlatcu), which is 

usually about 3 inches in length, though examples 
may sometimes be found as long as 5 inches. The 
prevailing colour is pale yellow or dull orange, but it 
varies ^om white to orange, and may be marbled or 
clouded with grey, pink, and green. The encrusting 
sponges of the- genus JffcUicho'ndT'ia, especially HttVi- 
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chonridiria, panriicecty that form largo patches on our 
rocks at low water and below, and upon which the^ 



Sea Lemon cliiefly 
feeds, equally vary 
in tint. Where 
this J Idlirho'ti <lnria, 
or Cruiiib-of-brcad 
Sponge grows the 
Sea Lemon may 


Spawn of Doris 


Youne of Don.. j foutifl, and 

with shell ’ 


when the slug has 


moved away from the sponge the former becomes a 


very conspicuous object, but when upon or beside it 


the slug has every possible chance of escaping notice. 
Its back is the same colour as the sponge, and the 
^umerous little warts help the resemblance. The 
circle of gill - plumes i*esembles the osc\Cl'UAi-t of the 
sponge. Not far off in spring wo are almost sure to 
find the remarkal)le egg- ribbon, o£ which each indi- 


vidual produces two or three each year. 
It is a ribbon 9 or 10 inches long and 
1 inch broad, with waved free edge, the 
other being glued to the rock as de- 
posited and coile<l in a spiral. Lach 
ribbon is estimated to contain on an 
av^erage 50,000 ova. There art*, eight 
other members of this genus, <liff<;ring 
in size, colour, and other points. One 
of these, the Red Doris (/>. cocci'nett), 
is figured. It is only about 1 inch long, 
is of a bright scarlet colour, dotted 



with black. It occurs on the Cornish coast, feeding 


on the sponge HalichorKliricb acLiig'VuiTiea,, where it is 
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easily pverlooked. Johnstx>n*s Sea Lemon (/). johifi- 
atoixi) is another small species, of a creamy white 
tsolour, which harmonises with the paler form of 
Crumb-of-bread Sponge upon which it feeds. There 
are dark spots on the back which give the impression 
that they are deep pores like those of the sponge. 

The Hairy Sea Lemon {A.tnjL'YitlLodovis 'pilomi) varies 
in colour from pure white through yellow and brown 
to grey and even black. It is covered with soft. 



Hairy Sea Lemon (enlarg^ed three diameters) 


conical points which give it a pilose character, and 
make it verj’’ sponge-like appearance. It occurs 
between tide-maiks, but its habits have not yet been 
satisfactorily made out ; though the very sponge- 
like texture of the surface leads one to expect that it 
will be found to feed on several of the encrusting 
* sponges. A second species (A. s'whqyusAl'rixtcL) is 
pale and* semi-transparent, very squarish at either 
extremii^. 

The Rough Doris (LaTtxellidoris aspercC) is less than 
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lialf an inch in length, wliito, and almost transparent, 
covered with stalked tubercles that mimic the closed 
tentacle- crowns of certain pcdyps. Most of the twelve 
^British species of this fjeniis have similar tubercles, 
and it is therefore not sui*prisin^ to find that several 
of them have been taken in the act of footling on 
Polyzoa which they resemble in colour and mai'king^s. 

The Angled P)oris ((Jnn iodoris 'tKxJosd) is about 1 
inch in length, of a transparent white colour tinged 
with rose and sprinkled with opacpie white or yellow 
dots. The mantle has a wavy margin, and at the 
rear it is cut into a number of cusps which suggest 
the name. A second species, G. ectulttiird, is somewhat 
smaller, of a reddish-brown tint usually, covered with 
soft tubercles which are blotched with yellowish 
white. This species feeds upon colonies of Compoun<l 
Ascidians (^Tiotryll'us), and wlicn so engaged is very 
inconspicuous. 

The Venus Slug elegctnrifi) is obviously got 

up to look like a beautiful anemone. It is, about 
inches long, the back much more elev’^atcd than 
usual, of a delicate pale-rose tint speckled with 
a deeper shade. The edge of the mantle is drawn 
out into a number of filaments of an oi-ange colour 
with yellow tips. The foremost two of these fila- 
ments are developed to a large size, ancl being just 
below the tentacles look very like an a<lditional pair. 
l'’he true tentacles anti the branchial plumes are all 
coloured like the mantle filaments,, so that they 
appear to be the waving tentacles of an anemone. In 
spite of its brilliant tinting does not, like so 

many of the Sea-slugs, seek surroundings of similar 
colour, but goes where it will be highly conspicuous. 



285 


Sea-slugs 

trusting no doubt to the anemone-likeness, coupled 
with the knowledge of anemones that must pervade 
•the waters — it being sufficient to resemble an anemone 
in order to discourage would-be destroyers, for the 
anemones are known to have stinging powers, a 
tenacious hold, great storage capacity, and a bad 
taste. buries itself in the bodies of Simple 

Ascidians (Cyii%thui), protruding its tentacles and 
filaments in a very anemone-like manner. Alder 
and Hancock, who never suspected the object of the 
remarkable forms and colour-ornamentation of the 
Sea -slugs, describe the discovery of the species. 
They say : — 

** This valuable addition to our Fauna was dredged 
in the summer of 1853, near Castle Cornet, in 
Guernsey. From a curious habit, hitherto unknown 
in this tribe, of concealing itself in the test of an 
Ascidian (^Cy titheiros<c), it escaped observation 
on being taken from the dredge, and was put into 
our cqjlecting-box as an A-Ctimut [anemone] partially 
expanded. On examining the contents of the box in 
the evening, we were delighted to find wc had got a 
beautiful Idulla,, which had crept so far out of its 
place of concealment as to display its true form. A 
secoml individual was afterwards found amongst the 
contents of the box, with only its head and anterior 
filaments pi*otru<led from the test of another 
Cyixtlviit of the same species.” There are five other 
native species in this genus. 

Tlie Crested Slug ciriatcttcb) appears, like 

Idalina, :to carry a little anemone on its back. It is 
not iiKve tlian 1 inch in length, transparent white 
except the sense-organs (nrhimxjjdioTes^^ and the tips of 
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all other appendages, which are bright orange or deep 
yellow. It haunts the neighbourhood of rocks, where 
it is not molested by fish, who decline Co feed upon it. " 
Whether it is that the appendages produce a false 
impression of its nature, or Avhether it is dangerous 
food and the yellow is a warning colour, is not 
altogether clear ; but it is certain that for one or 



Crested Slug (enlarged four diameters) 


both of these reasons the A-nciUa, is a protected 
species. 

Homberg’s Triton (^Tnritoyiicc homheTfjt) begins that 
section of the Sea-slugs that are ornamented by a 
profusion of waving plumes due to their habit of 
wearing their gills, or gills and liver combined, 
outside. Homberg’s Triton is a giant, for it T*uns to 
6 and occasionally 8 inches in length, though ex- 
amples of 4 inches are more plentiful. Even these 
we shall only obtain by the dredge or from fishermen’s 
line.s. It varies in colour from white to purple-Jbrown ; 
its back covered with soft tubercles, and along each 
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side from under tlie cd^ 

IjranAicd cerata, much like cuflfe^ ^ crisped fronds 
of one of the smaller seaweeds. The liver docs not 
extend into the cerata in this genus. The head 
is sheltered by a lobed and toothed veil. The 
tentacles issue from large sheaths with spreading 
mouths, and the rhinophores take the form of a 
circlet of fern-like plumes. This slug is never found 
away from the Deadman’s - Fingers (^Alcyoix'ixtiii, 
iligittJbiwiih) whose closed |>olyps are mimicked by 
the tubercles on tlie Triton’s back. The colour 
Vfii*iation in this and some other species appears to 
have relation to their food ; for 2*. lumibergl has 
been experimentally kept without its favourite food, 
when it lost all its colour and became transparent. 
There are three other species, of which the best 
known is the Common Triton (JT. plcJ>GiciL)y a much 
smaller species, found in similar situations to the 
last named. It is just as variable in colour — just as 

the AlcyonltLnh is variable, and in the same tints 

and its rhinophores equally mimic the half-extended 
crown of tentacles of the polyp. Jixit plabeia, is little 
more than 1 inch in length, and its head veil, though 
divided into seven or eight finger-like appendages, 
is not lobed. 

The Gul^weed Slug (^Scyl- 
pchtgicci) is a quaint 
little creature less tlian 1 inch 
long, with i-hinophores in long 
sheaths, and two pairs of 
spreadir^g cerata along the 

sides. ^It is found. only on floating seaweeds, and 
was at one time thought peculiar to the Gulf- 

19 



Gulf-weed Slu 
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weed. It is singular among Sea-slugs in hsiving its 
stomach litted with plates ot* chitin to break down its 
food. In this species the liver branches out into the 
cerata, an arrangement that permits of more room 
for the stomach, and, as we shall sec in some otlier 
species, lielps to protect the slug by showing the colour 
of the food taken. 



Bushy-backed Slug (enlarged) 


The Bushy-backed Slug fDeii<lro7ioi frondosus) 
is obviously adapted for a life among seaweeds and 
corallines. The cerata, which form a single series 
along each side of the back, are branched and* toothed 
in a fashion that makes them to closely resembje some 
of the small red-brown seaweeds (^CallithartxTiiu'niX 
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The sjieaths of the rhinophores, and the front of the 
head, are cut into similar forms. It is about 
inch lon^. It is said to be hi<rhly edible, having 
nothing in its flavour to displease the taste of the 
most fussy fish ; and therefore its disguise is 
absolutely necessary to the species. The colour 
varies, but most frequently it is red marbled with 
brown and with white or yellow spots. The liver 
tloes not extend to the cerata. It occurs between 
tide-marks and in the laminarian zone among sea- 
weeds and corallines. 

The Crowned Sea-n37^mph cf^ronatcb) feeds 

upon H^'^droids and Corallines, and consequently 
liarmonises closely with them in general form and 
colour. The body is slender, but from each side 
there extends a number of narrow lobes which bear 
the bright coloured cerata. The liver is entirely 
contained in these ceratjx, whicli I'ender the animal 
vei-y conspicvious when taken from its habitat, but 
this is^the under-sides of large stones and rock -ledges' 
where grows CUtv^t 'iniilticor'iiits in abundance, and 
its tentacles and sporo.sacs ai*e closely mimicked by 
the cei’ata and markings of Iloto. In deeper water 
it will be found to preferably affect the Sea-firs 
(^ScrL'iilciritt 1^1 The tentacles are 

slender, and issue fi*oni long vase-like sheaths. There 
are no true branebite. It is only half an inch in 
length. D. frcigilia is 3 inch long, more robust 
in form, and coloured a dirty yellow, spotted with 
white. There are nine pairs of cerata, and these 
individually bear a very close resemblance to the 
HydTCL stage of certain Jelly-fishes. It feeds 

upon corallines, especially that named I.iobster-honi 
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(^A.iitenrhnn'uXcbTicL cb'txte'i%^rL'imcL\ at wliose ba.se it fond 
of resting, and there, no doubt, its erect corata mingle 
with, and pas.s as, the Hydriot tulHi. Tlie^re are two • 
other species. 

The Marbled Slug ol'icn 'iixftvirtoTfii'afi) has the 

head hid<lcn by a slight veil which appears to be 
a modification of the true tentacles. These are 
mimicked by prolongations of ^he foot in front. 
The rhiiiophores are club-shaped, an<l withdrawn at 
pleasure into sheaths. From the back foui’ or five 
pairs of rounded and fringed lobes spread out, their 
colour varying from fawn to reddish or dark lirown, 
spotted with white or brown. It fittains a length of 
2i inche.s, and feeds upon corallines which it closely 
resembles in colour and ornamentation. It swims 
with considerable i*apidity. Three othca* .species are 
iiiclu<led ill the Briti.sh list, but Mr. Garstang con- 
sidei’s all four to be but varying foi'ins of one .species 
which he propo.ses to call Lm tan at us yrnel. 

The Plumed yEolis L^Eulis jnt pillosci') is verj^ slug- 
like, but the back is covered with numerous cylindrical 
overlapping cerata, arranged in rows of about ten, 
and with two erect slender tentacles such as in many 
of the foregoing species bear the organs of smell 
{rhi'riojdtoirefs'), but which are plain in tips instance. 
There is, in addition, a pair of ordinary tentacles 
from near the mouth. The slug attains a length of 
nearly 3 inches ordinarily, but exainj)le.s liave been 
recorded measuring 4 and 4^ inches. Its colour is 
purple-brown, which harmonises with the smaller 
wracks growing near low-water mark. The cerata 
serve a double — nay, a fourfold — purpose : finst, they 
are the breathing organs, oxygenation of the blood 
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going* on in their outer 
layers, but their centres ai*e 
tilled witli isolated portions 
of liver directly connected 
to the stomach, whence par- 
tially digested food is sent. 
At the tip each t>f these 
ccrata is pierced, and through 
the minute channel the.,^r>Zfc.s 
ejects stinging threarls for 
the annoyance of such 
ci*eatures as would essay to 
experiment upon the food 
valuo of the slug. A fourtli 
use of the certitfi is found 
in their jDower to mimic the 
tentacles of the Oav’e-d well- 
ing Anemone 
iroglodifieH). Knrtlier, when 
the .^olis is molested it can 
throw off some of its cerata 
to occupy — aii<l probably 
disagree with — its enemy; 
this appears to entail little 
or no injury to the slug, for 
the place of the missing 
cerata is soon taken by 
nevdy-grown ones. M. Giard 
has observed, at Wimereux, 
how closely this species re- 
sembles * the Cave-dwelling 
Anemofte, but it is ’difficult 



to say -which is really the species that profits most by 
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tliG reseiiiblanco, for both ai*e well protected. All the 
Sagetri iAiR are pi*ovided with stinging- thread a, which, 
are shot out from their tentacles with groat force 
and rapi<lity an<l are aT)lo to pierce the shells of 
shrimps and the scales of small fishes ; in ad<lition 
they are mostly unpleasant to the taste and smell. 
This would be .a good reason Avhy yKolis which feeds 
upon anemones should mimic Sftgn rt itf, but the case 
is complicated by the fact that yKolis, as wo liavo 
seen, has also stinging cells at the tips of its ccrata, 
and is known to be otherwise unpalatable to fishes. 
The Plumed A^olis is among the most active of the 
Sea-slugs, gliding and swimming with equal ease. 
It is subject to considerable colour variation, and this 
is affected to a large extent by the colour of their 
food. Wo ha\ "e found that the paler, rose-tinted 
variety foun<l on the Cornish coast changed in 
confinement according to the colour of the anemone 
wo allowed it to c*at. 

Alder’s Little A^olis ithlrvl') was first dis- 

covered by Mr. W. P. Cocks at Falmouth. It is only 
about 1 inch long, and has about fifteen rows of 
cerata on each side. These vary from greenish fawn 
colour to dark brown witli pale yellow tips. Owing 
to the small amount of liver in the first two rows of 
cerata, these form a white frill behind the head, which 
is a very distinct character with this species. On 
being touched the head is immediately withdrawn 
into the body, and the cerata are erected, until the 
creature bears a striking likeness to a small anemone 
often found in its neighbourhood. much 

larger than the last (nearly 2 inches), and its broad 
foot suddenly finishes beliind in a sharp point. The 
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bacK is coloured pale red, and the very -worm-like 
cerata are sa^e-green tinged with red and spotted 
with white. 

The Dwarf ^olis {O'lvthoiict 'ixana) is only a few 
lines in h;ngth, pale bufi* on the back, the head and 
tcMitacles wliite. The cerata are also white, but the 
central tube is red, and a rosy tint shows through ; 
they are arrangtul in eight or ten close rows. Like 
other species, it is very sensitive, and when alarme<l 
brings its head and tail together, and so assumes an 
anemone - like aspect- The Orange - tipped .dColis 
(fZ aiiriniiutcft) is similar, but larger, attaining a 
length of half an inch. It has a bufi* coloured back, 
an<l the cerata are in about ten rows. The tips of 
the latter are coloured bright orange, below which 
there is a white belt, and then the purple-red of the 
central tube shows througli the transparent re- 
mainder. This lower portion is subject to much 
variation of tint, probably due to differences of food. 
It lihs been found from Shetland to Cornwall, feeding 
on TrLh'ulitr'lit, etc. 

The Green ./Eolis (^Orcite^icL viiriclis) is entirely 
tinged witli green, though it is not so distinctly 
green as some other species. The long slender body 
is white •with a yellow - green tinge. The cerata, 
which are arranged in nine or ten rows, have pointed 
white tips, the central tube being some shade of green 
with darker spots. The first fo'wr rows of cerata 
come close together, the other rows are quite distinct 
one fr^m the other. It feeds on Sea-mats (^FlustTa), 
Lobster- horn (^A.n!^ten^h'i'^'nlctnricLyy etc. We have no less 
than “thirteen representatives of the genus Cratena. 
Of these G: amoenfiu might easily be mistaken for 
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C. vividis, yet hy attention to three points it fnay 
as easily be distinguished ; the eight rows of cerata 
arc more distant, except the first three rows which 
are close, the head and shoulders arc sprinkled with 
opaque white 3*a.ised points, and the back and cerata 
are dotted with dark brown. The Oliv^e .^olis 
(O. olivftcext^ is also greenish, but, as the names in- 
dicate, dull brownish green. The body is yellowish 
white, dotted with opaque white, and stained about 
the head with rosy streaks and a big blotch of the 
same tint. 

The Despised .diolis {Tergipef^ doRpectu.^') is a minute 
creature, only aljout a third of an inch in length, 
but except on this ground in no way deserving its 
name. The foot is transparent ancl coloui less, to let 
the colour of the Lci'niiitavid on which it glides show 
through. There are only four cerata on each side, 
and these are arranged alternately, not oj^positc as 
is customary in the family. The head and shoulders 
are streaked w^th rose colour, and this extends up*the 
tentacles, and often along the sides of the foot. The 
digestive track is clearly seen through the back, 
coloured with pale olive or yellow-brown, taking a 
bold zigzag course and sending out a branch at each 
angle to one of the cerata. The centre o^ these is 
similarly coloured, but the tip is opaque wdiite, and 
the intervening transparent band sometimes red. It 
feeds upon the Hy droid Ohelia gcnixiculnin ^ or upon 
the minute algae which gi’ow upon its stenis. Obeli ti 
is abundant on the fronds of some of the large Oar- 
weeds, and as T. d^spect'uus crawls about them, and the 
colour of the W’^eed shows through it, little bult the 
digestive track and the connected cerata can be seen ; 
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but ihese almost exactly reproduce the stem and 
capsules of the Hy droid. 

Embleton*R ^olis (^E'tnhleto'nift pulchrct) is a more 
minute example, being only about one-lifth of an 
inch. It lias only one pair of. tentacles — the dorsal — 
but the front of the foot spreads out into lobes ap- 
parently to supply the place and functions of the 
missing oral pair. The comparatively large oval 
cerata are arranged alternately as in Teiyl'pefi^ but in 
this case there are five on the right side and six on 
the left. They arc transparent, dotted with opaque 
white, but the central cavity is bright red, as also is 
the digestive track, clearly seen through the back. 
There are two other species — E, 'nii'kvatci which 
is very similar but more slender in all its parts ; 
and E. jxtlVUhty which has a double series of 
cerat.n along each side, and the tentacles closer 
together. There is a variety (var. cfrayi) which has 
adapted itself to fresh, or almost fresh, water, for it 
is found' in the Victoria Docks, London, where it 
feeds upon the Fi’eshwater Sponge {ClordylopliOTCt 
lamtsivifi). 

The Minute ^olis {GaXv'i'iXit ex,Uju<i) is a somewhat 
similar species, with a double row of cerata on c«ach 
side and t^o pairs of tapering tentacles. It is found 
upon Udleci'iL'in and other Hy droids whose capsules 
are mimicked by the form and colour of the cerata. 
It may be colourless with white cerata, or these and 
the tentacles may be banded with olive-green, whilst 
patches of the same colour may l>e present on the 
back, ^t is only about onc-fifth of an inch in length. 
There •are six other Species of this genus found on 
our sl\ores,.of which the Three-coloured .^Eolis {G, tri- 
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color') atttains the lengtli of 1 inch. It is ftcmi- 
transparont, white or orange in colour with yellow 
tips to the corata, and the centrfil tube violet fading 
to orangc-browii towar«ls the hasci. It feeds upon 
Obcl tit. The Painted yKolis (tr. has the several 

rows of inflated cerata .spotte<l with o]ia(jne white 
and oi-ange-brown, whilst the centre is pale buff*. 
Fai'raii’s ylOolis (T/. funuftti) is iiellucid white, the 
tentacles and cerata tipped with orange. The Belted 
.^Folis (^G. cL'nfftilalo) is a vei*y bc^autifiil form less 
than half an inch in length, white blotched with 
rich ol i ve - brow'ii. The cer.ata fire set in eight or 
nine distant rows, and have a pale yellow centre 
and three' olive -bi*own belts. TJie ttnitacles ai’e 
banded by red or reddish brown, and beliiial them 
is a patch of olive-1 jrown. 

In the genus (Ujry^fhcl he, of which we have six 
species, the cerata are not arranged in rows but in 
ill -defined clusters. 

The Red-gilled ^dliolis (C. Titfihra'o chiolis) is fflbout 
1 inch long, very shuidcr, and well covered with 
slender cerata which are i-inged with white near tlie 
tip, and whoso irregular central tube is scarlet or 
rose coloure<l. The Slender yKolis f/rcicilis) lias 

largo and conspicuous eyes, the tips of 4.he cerata 
ringed or patched with opaque wliite and the centres 
re<ldish yellow. In O. syndrctcft limit these cerata 
centres arc emerald green ; in O. ln'inlslnirghii they 
are orange-red. This last-named species, which is, 
apart from the cerata tubes, of a beautiful trans- 
parent pale violet tint, is found on Hydroids in deep 
water. • 

The White .^olis {Favor i'it'ws alhus) is nearly half 
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an •inch long, pellucid white tinged with yellow, 
except the dorsal tentacles, which are brown with 
white tips. A little below the tips these tentacles 
swell out and then contract again. The cerata are 
arranged in five or six oblique rows; in some 
specimens these have an olive band near the tip. 

caTTieiifi, the <jther -Kritish species, has the body 
and cei*ala of a ]ialii roscj or flesh colon i*. 

The (h-owned .d^olis corn unit i) is about 

1 inch in length, transparent - white tinged with 
rose, marked on the head, back, and the front of 
the cerata with opalescent blue and ojmque white. 
The dorsal tentacles arc fawn coloured adorned with 
alternately coiTq)l(‘te and incomplete olfactory plates 
— the crown ” oC its name. The cerata arc grouped 
in six or sev(m clusters or curved I’ows. This is one 
of the most likely species to fall in the way of the 
novice, and it is certainly not one of the least 
beautiful. It occurs between tide - marks, feeding 
up8n the Ileadlet Anemone, on JL'iive vniiitricL, various 
sponges, and its own kiml. The colour of the cerata 


tube varies with this 
food, but ordinarily 
it is some tint of 
crimson. • There are 
three other species, 
of which one, the 
]>otted A^olis (/»’. 
p^inctatci), is fig- 
ured. The dark 
flesh-fented cerata 



Dotted iColis 


are fn six or seven large clustei’s, of which the first 


and •second are separated by a much greater interval 
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than the othera. The dorsal tentacles bear about 'two 
dozen oblique plates, one lialf of which are imperfect. 
Both body and cerata are liberally sprinkled with 
opaque white dots. An allied species, (^ihixa (jlaii- 
coideSj is said by Hecht (quoted by Cooke to imitatti 
“ the ova of certain fishes on which it feeds. Its 
elongated an<l depi-cssed form of body, transparent 
integuments, and silvery grey papilla*, [cerata] combine 
to give it a strong resemblance to the spawn of 
the fish, which is deposited on stones, the -roots of 
Ltiminftrith, etc.” 

The Noble .^olis (^Fioiift •manrina,') is long and 
slender, the tentacles all slender, and the sides of 
the back irregulai-ly clothed with compressefl narrow 
cerata of transp.artmt buff with a centre of I’ieh brown 
and tips of opaque bluish white. The whole O’catun^ 
has a lustrous appearance. 

The Crested AColis crifiUdu^ is a deep- 

water species of a transparent pale yellow tint in- 
clining to buff. The dorsal tentacles are cove1*ed 
with oblique plates which meet behind. The “crest” 
is found uniting these tentacles, and is arched and 
lobed. The transparent cerata show a narrow core 
of brown, and pointed tips of white which gradually 
changes into ultramarine a little lower, dt is 1^ 
inches long. The other native species (^A. h ytiliiia') 
is only one - fifth of that size, very transparent, 
yellowish with red-brown spots and mottlings. The 
cerata are rugged, and lack the white and blue tips. 

The genera Proctemotu^ and Hem — each repre- 
sented by a single species — complete the family 
./Eolidiidfle so far as it is represented on our shbres. 

* Cambridge Natural History^ vol. iii. x*- 74. » 
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The ^ remaining families arc small, ami both genera 
and species few. 

Thp Crimson Hermaia (^Hemmcea hijidct) is very 
slender in proportion to its inch of length, with a row 
of leaf -like cerata down each side. The body is trans- 
parent, tinged with pale yellow, or greenish. The 
single pair of short tentacles are folded lengthwise, 
so that they i)resent tlie appearance of a tube that 
is split down one side. The- cerata are transparent 
pink, permeated by much - divided branches of the 
liver, which take on the colour of the food recently 
eaten. This sj>ecies and the next appear to be 
vegetable feeders, and the favourite haunt of the 
Crimson Hermaia is among the small crimson weeds 
just below low water. It may commonly bo found 
upon where it is very inconspicuous, for 

its cerata are just like small shooting fronds of that 
weed. It has large eyes, and it is apparently very 
sensitive to changes of light, for a shadow passing 
ovey the creature will at once cause it to contract 
itself, draw in its head and erect its cerata, evidently 
for the pui’iwse of putting on a tierce aspect. At the 
same time it ejects a nauseous fluid. The other 
species is the Green HcrnifV'a deiid r it a much 

smaller species — about one-third of fin inch in length 
— of pale green colour marked with branching lines 
of deeper green similar to the veining of a leaf. The 
slender cerata are in eight rows along each side ; 
transparent, with a sprinkling of opaque white, and 
with the central vessel green, the contents lobed, so 
that 4 lie cerata appear to be banded crosswise. It 
feeds^upon green weeds such as the delicate Siryopsis 
pl'wmosdby epdiwm, EnteroTnorpha,, and TJlvcu. The 
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foot exudes a very adhesive mucus, and it is C9nse- 
cjuently difficult to dislodge the slug, wJiicli appears 
almost to be part of the plant it feeds upon. Xt is a 
remarkable example of the economy of nature when 
the food serves at once to nourish a creature and to 
j)rovide it with that protective coloration whicli 
renders it invisible to its enemies. In experiments 
made with this species by Mr. W. Garstang, the slu^s 
refused even to walk over or rest upon red weeds 
provided for them, no doubt realising by some sense 
that such a contrast made them too conspicuous. 

Alder’s Slu*^ 'luoilestct) was discovered 

nearly sixty years ago by Professor Allman, and 
dedicated by him to one of the authoi’S of the 
magnificent “ Monograph of the British Nudi- 
branchiate Mollusca.” It is remarkable as being 
almost amphibious. Strictly si>eaking it is not a 
Sea-slug, but a salt-marsh slug, as will api>ear best 
by a perusal of Professor Allman’s account of its 
discovery near Skibbereen, in County Cork, in a fjalt- 
marsh that was only covered by the liighest of 
spring-tides. He says : “ The day was bi-ight and 
warm when I met with this curious little animal. 
IVlany had crept out of the water, and were crawling 
ov^er the moist fronds of l^l'i^te'rolh\orph,^.t iiitestincilitt, 
and seemed to delight in exposing their slimy bodies 
to the influence of the warm autumnal sun. Others 
swarmed on the mud in the little shallow pools of 
the marsh, when their ova were abundantly de- 
posited in the usual gelatinous masses characteristic 
of the eggs of the nudibranchiate gasteroperds, a 
fact which is of itself sufficient to prove that, this 
strange semi - marine and even semi - aqueous habit 
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was quite 
natural to our 
little nudi- 
branch.” This 
slug is about 
half an inch 
long, of an oval 
shape, variably 
coloured pale 
yellow, clouded 
with clusters 
of small dark- 
grey spots. 
TJic head is 
small, and the 
tentacles ap- 
pear to be 
represented by 
mere lobes. 
Tla^cerata are 
arrjinged in six 
or seven rows 
alongeach side. 

The Green 
Elysia 

‘viridhs) has its 
body depressed 
like that of a 
leech, but the 
head is more 
elevated and 



adori^cd with a paii* of ear-like tentacles in front 
of the eyes. It is little more than half an inch 
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long, and has no ccrata ; but the sides of . the 
body are expanded into wings in which there are 
branches of the liver. The foot is narrow, as in 
Aplysia, in order to lit it for climbing slender stems, 
and the side expansions are sometimes folded up 
over the body. Normally this species is green — 
either a briglit green or dull olive — but in some 
examples the colour varies to redtlish brown. These 
darker Vearieties are found along the shore 
ill shallow water creeping over seaweeds of 
similar hue. 

The l^lack Liimapontia (^Lhiuipo'i\tia 
is another leech-like slug, and 
although it is less than a (piartcr of an 
inch in length, its dark hue makes it toler- 
ably distinct against the bright green of 
the liner weeds in the half-tide pools where 
it is found. The head looks as though it 
had been cut short in front. The eyes are 
placecl on ridges, and there are no tenta^ples, 
neither are there any cerata. There is one 
other British s^iecies, the Flat Limapontia 
fj. ilepres8u\ which is much larger and 

Limapontia . 

more depressed. 

The Ridged Acteon (^A.ctaiO'tvict corrxujata,^ is some- 
what similar to the Limapontias, but the head is 
adorned by a pair of conical tentacles, behind which 
are the eyess, and from which proceed' the side ridges 
imlicated in the names. 

The Falmouth Sea-slug corksii') is so-called 

because it was first discovered at Falmouth by Mr. 
W. P. Cocks, and in selecting names for it IV^essrs. 
Alder and Hancock contrived to immortalise both the 
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places Cenia of the Romans) and the finder. It 
is only a quarter of an inch in length, and is 

distinguished ^Iby an elevated back, a somewhat 
angular head adorned by a pair of very slender 
tentacles before the eyes. - The back is black, but 
this gradually fades away on either side until it 
merges into fawn or yellow. 

lliere is a group of remarkable mollusks scarcely 
represented in the British area, and whicli are there- 
fore not of sufficient local import- 
ance to liave a chapter devoted to 
them. They are in no sense slugs, 
but as tlioir natural'position appears 
to bo just after the Nudibranchiata 
we deal with them here. We refer 
to the Pteropoda, formerly regarded 
as a Natural Order, but now con- 
sidered ^s a sul)-order of the Opis- 
thobijfinchiata. They are Gasteropods 
in which the side expansions of the 
foot have been developed into fins, to 
fit them for a life at the surface of cuone. (somewhat 
the oceiin. On this account they have enlarged) 

been called^ the Butterflies of the Sea, but having 
regard for their greater activity towards night, it 
w'ould perhaps be less incorrect to call them Sea 
Moths. In infancy all are provided with shells, but 
many dispense with these ere they attain maturity ; 
on the presejice or absence of a shell in the adult the 
primary*classification of the group into two sections 
is base<k Those in AV^hich the shell, or a covering of 
cartilage, is always present are known as Thecoso- 
20 
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mata ; those which in the adult state hav^neither 
sliell nor mantle constitute the Gymnosorr.ita. They 
never come near the shore of their owif will, for they 
are purely pela^^ic, but many come to land moleiis 
volen-fi in storms and are destro37'ed in thousands. 
None of them can be said to be truly British, but 
the remains of three or four species have been taken 
in sufficient numbers and with such frequency that 
they must be included in the British list. 

Limuclncb nretroveTt^ft is one of the shell -bearers. 
Its bod^^ is more or less tinf^ed with purple, and 
the so-called wings ” of the foot are very large. 


with a supplementary pair one-thii*d of their size. 

The shell is extremely thin and fragile, 
almost transparent and clear, but with a 
suggestion of yellow when tenanted by 
^ living mollusk ; there is a tiny 

glassjT” operculum. It is a common and 
abundant species, and its empty shell 

Shell of Limacina _ _ i 

may be round in sand on all our shores 
where strong currents wash up material fi*om the 
deeper waters far out. But the living animal has 
been rarelj^' found in our waters. Forbes found it 
to the north-west of Skye in 1850; Canon Norman 
and J. G. Jeffreys took it in Shetland waters in 
1861 and 1867 ; and M‘ Andrew caught several about 
fifteen miles south of Mizen Head, Ireland. Their 


position in swimming and floating is reversed — the 


shell below, the foot expanded above. Their so-called 
flight is a movement straight up through the water 
by jerks, effected by depressing the wings. Ey keep- 
ing these organs spread they can remain suspended at 
the surface or at some distance below it, but on folding 
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the jpbes they drop to the bottom. A second species 
X. was found dead at the bottom off the 

west^soast ^'ireland (lat. 56“ 44' N. ; long. 12“ 50' W.) 
by the PoTCuplmje Expedition, 1869. 

Olio pyTcirri'idciift has a .beautiful triangular shell, 
of the thinnest crystal, and half an inch in length. 
It has been dredged to the north-east 
and north-west of Shetland in water 
from GO to 84 fathoms, in one case 
with the animal in the shell. But in 
1869 the Flying Fox off the South of 
Ireland, found it in abundance at the 
surface. 

The only other species that can 
urge a slight claim to be regarded 
as a Britisher is Cl. lone Hhnacina, 
which belongs to the shell -less section and has a 
distinct head. It is an Arctic species, and one of the 
constituents of the food of whales. Leach captured 
a li^ng example on the coast of Mull ninety years 
ago ; MTntosh reported it in considerable numbers 
at St. Andrews in 1 887, and T. Scott took a specimen 
at Inchkeith in 1889. 





POHD-$NAtt$ 


N spite of the title of tliis chapter 
we are bound V)y the natural 
affinities of the animals to in 
elude in it some specicjs that 
have nothing to do with ponds, 
one that is an undoubted land-snail, several ^that 
belong to the seashore, and one that is somewhat 
amphibious. But all our pond-snails will be included 
also, and as these make up the greater part of the 
chapter its title will probably be foi’given as the most 
appropriate in the circumstance. 

The Least Ilerald-shell {CaTijchiwnx miiiimurn), 
which is found among moss and de<ad leaves in 
woods, will serve to introduce us to the order 
Pulmonata, though we shall find tlic characters of 
the order more visibly raanifeste<l in following 
species. The members of the order are*» distin- 
guished by the possession of two pairs of tentacles, 
and by their breathing air by means of a cavity 
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form«<^j^^thc union of tlic front ed^e of the mantle 
with the imNi of the snail. The sexes are united in 
each tndividual ; the shell may bo developed 
or not ; and there is no operculum. The order 
is divided into two sub-orders — Basommato- 
phora, or those that bear their eyes at the Least 
base of the upper tentacles ; Stylommato- 
phora, or those whose eyes . are carried at 
the tips of the upper tentacles. There are other 
differences : for the moment wre will be content with 
statin|r tlie characters of the first sub-order. The 
tentacles cannot be retracted, the teeth arc in many 
rows across a radula, there is always a shell and it 
is r I ways external. The genus Ca'rychi'wm is in- 
cluded ill the family A XJunr'ic'iil'idai, wliose members 
have conical shells, and as a rule they increase its 
I’oomincss not only by adding new matter to the lip, 
but also by absorbing the internal partitions, and to 
make up for the want of an ojierculum they develop 
the fPDoth-like processes across the mouth of the shell 
shown in the figure above. The breathing organ is 
developed into a ti*uc fung, for the air-chamber is 
lined with delicate vessels through whose tissues the 
circulating blood can absorl) oxygen. 

(I OH in isitnm Jias a shell about one-eighth of an 
inch in lengtli ; but in spite of its small size both 
sliell and animal are beautiful. The latter is trans- 
patvuit, with a triangular snout, thick tentacles, and 
prominent black eyes. The shell is almost spindle- 
shaped, transpai'cnt white, glossy, with an ear-shaped 
mouth Obstructed by two strong teeth. The umbilicus 
is repi^sented by an oblique slit. It is fond of damp 
places, and must be sought under stones or felled 
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timber, among moss, dead leaves, and grassj^5i>Sl It 
is pretty generally distributed througbgji^ft^^lie United 
Kingdom and in the Channel Islands, and is fairly 
common. According to Moquin - Tandon it can 
endure prolonged submersion in water, although 
strictly speaking it is a land-shell, but in all prob- 
ability its conversion to a terrestrial life is of 
compar^ltivel 3 ^ recent date. 

The Mouse-eared Alexia (^A-lrorict 'niyoftoiisy^ ns will 
be seen from the figure of the shell, is very close to 
CttT'ychiaiiix. It is one of a little group that have not 
yet lost their fondness for salt water, though this 
species has taken to salt-marshes luid mu<l - flats, 
where it feetls upon the rotting debris of 
seaweeds. The shell measures about a third 
of an inch, and varies from yellow to deep 
brown in colour ; the mouth, which is sup- 
eared posed to resemble a mouse*s ear, bears two 
teeth on the pillar, with often a tubercle 
beside them and a similar projection from the 6uter 
lip. Another species (by some regarded as a variety 
only). A., lives in rock-crevices and under 

stones between tide - marks on the open seacoast. 
This form has a much paler, often white, shell, with 
a thickened outer lip which is furnished inside with 
several tubercles, in addition to those on the pillar. 
The Two-toothed Lcuconia (^Leitconia, htdenttJitxLs') is 
a very similar littoral species, but it is smaller 
(one quarter of an inch), and of ivory white colour. 
The outer lip has a thin edge but is thickened witliin, 
and the inner lip has two teeth of different size. The 
smaller tooth is near the base of the pillar a^d the 
larger a little above it. 
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Ear-sKell {OtinthCL Otis') is like a copy in 
minature ctS^the slicll of Velutina (see pa^^e 219), 
but tHe aniin^ is different. When gliding over the 
little black lichen that grows abundantly over the 
littoral rocks, its shell is evidently several sizes too 
small to shelter it, but when the tide goes out, and 
the lichen dries up, Otima, shrinks and contrives 
to get efficient shelter. .It is thin, and almost trans- 
parent, some shade of red-brown tinged with purple. 
Its measurement is only about one-tenth of an inch ; 
so it requires to be carefully sought. 

W^e arc now done with the seashore for a long 
interval, but we may leave it in the pleasantest 
manner possible, by way of one of the fresh-water 
streams that come down the valley and get lost in 
the san<ly beach. Here, on the stones in the bed 
of the stream, we shall find a tiny limpet-shaped 
shell closely adhering in defiance of the strong 
current of fresh water for ever rushing over it. 
This is the Eresh- water* Limpet (^A-ivcylus Jluvintilis), 
so-called in deference to the shape of the shell re- 
gardless of the nature of the mollusk that made it. 
The rescTnblance of the shell is to IfelvioTh not 
but the animal is widely different from 
either c^f •these species, and shows near relation to 
the common Limnseids of our ponds. It has a large 
head with short cylindrical tentacles, 
the eyes at their triangular bases. 

The oval foot is almost as large as 
the mouth of the shell. The thin 
shell is yellowish grey, devoid of gloss, and covered 
by a •thin epidermis ; the spire turned slightly to 
the right, whilst the animal is twisted to the left. It 
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is about a third of an inch in length. Tha^.siimal 
feeds upon the minute vegetable growth^l^l^Iat cover 
the stones, and is especially fond oT the a<fuatic 
moss, F'onti'iictlis a^xi ipyTcticct. It does not restrict 
itself to the stream, but may often be found on 
tlie wet mossy rocks above. The stomach is said 
often to contain fine pai’ticles of sand, which are 
thought to be taken to aid digestion much as fowls 
fill their gizzards with gravel. It has been detected 
in the act of getting a free passage to fresh streams 
and waters new by clinging to the water-beetle 
A.cilitis sulccbtiLS, which uses its wings for a similar 
purpose. The subjtnned figure will give an idea 
of the character of the teeth iii this sj>ccies. There 



Part of a row of teeth from tho radula of Fresh-wator Limpet 


arc 120 rows, and each row contains a central t«»oth 
and 37 lateral teeth on each side of it — a total 
of 1)000. The Fresh-water Limpet is generally 
distributed throughout these islands. Its eggs are 
deposited in little oval cax>sules, each containing 
eight or ten. ^ 

Tlie Lake Limpet (.d. is a soiiiewliat 

smaller and more local species, with a moi’e oblong 
sliell, the spire of which is distinctly twiste<l to the 
left, M^hilst the animal is turned to the rig'ht. It 
inhabits lakes, ponds, canals, and slow i-ivei’s, adher- 
ing to the under-side of floating and submerged 
leaves of water-plants. « 

The genus A'hxcylxis is included in tho f^tmily 
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but the more typical characters of that 
family are^^j^en in tlie genus LintixcGCb, where both 
anim^ and ^ell are twisted to the right. They 
are familiarly known as Pond-snails, all the species 
being restricted to still, shallow waters. The animal 
has a prominent head with short, flattened, triangular 
tentacles. From the distant position of the sexual 
organs one individual may be united with two 
others at the same time, and it is b^' no means 
unusual to see a number of Porid-snails so connected 
in one chain. The character of the teeth on the 
radula may be gathered from this figure of the middle 
portion of a single row ; there is a small central 
tooth with 59 laterals on each side, and there arc 

Portion of row of t«eth from radula of Great Pond-snail 


110 •such I'ows on the radula, making a total of 

12 , 210 . 

The Great Pond-snail (X. sfagncilis) offers the 
advantages of being . larger than, and readily dis- 
tinguishetl from, the other members of the genus, 
so will seia^'C as a goo<l type. ■ The ariiiiifil is coloured 
yellowish grey ; its heatl large and adorned by long 
tentacles w'hich end in slender points ; the broad 
foot edged with yellow'. The j’^eVlow - brown or 
greyish shell is a collide of inches long, and half 
as broad ; thin when compared w'ith marine shells, 
but tofei-ably solid for a Pond-snail. It is covered 
by a •thin epidermis, which frequently decays on 
the older portion of the shell and allows the 


I 
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carbonic acid of the pond to attack of 

the shell material. It is a general fe^^4<?r, but with 
a distinct bias in favour of animal matter. will 

ev^en attack anti kill newts and sticklebacks, whose size 
and agility might be considered more than sufficient 
to save them from such a fate. It also destroys 
the larvai of water-beetles in the same way ; but 
the mature Dytisevus retaliates by eating Ktagifialxs. 
It must be confessed, too, that the Great Pond- 

snail is, at least 
occasionally, a 
cannibal, de- 
stroying young 
individuals of 
its own kind. 
Its movements 
are graceful, 
whether it be 
ascending or de- 
scending a(j€latic 
vegetation or 
gliding inverted 

Great Pond-snail along tllC SUr- 

f ace of the water. 

They frec|uently come to the surface to discharge the 
effete air in the lung-chamber and take in a fresh 
supply’'. Full-sized specimens of the Great Pond-snail 
need be sought only in large ponds ; and it appears to 
be a well-established fact that the rate of development 
and the ultimate size attained are in direct propor- 
tion to the volume of water in which the individuals 
have lived. Karl Semper sot this point iJfeyond 
dispute by separating the fry from a single .batch 
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of eggS;#,* and rearing them in volumes of water 
varying 100 to 2000 cubic centimetres, with 

a fulP supply of food in each, and all other condi- 
tions equal and as natural as possible. At the end 
of sixty-five days those specimens reared in the 
maximum amount of water were just three times 
the length of those in the minimum volume, and 
the intermediate ones in- proportion. Its eggs are 
deposited in almost cylindrical masses, often curved. 



Great Pond-snail 


contflining from 50 to 120 eggs. Half-grown 
specimens are mucli more slender than the adults, 
the shell nearly transparent, and the mouth con- 
tracted. The Great Pond-snail may be found in 
still or slow waters throughout the country. 

The Marsh Liinnma (X. has a more 

solid Shell, but its body-whorl is not nearly so 
swollen in proportion, so that the length and breadth 
measurements are as 5 to 2. The shell is dull 
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yellowish brown in colour, and its oval has 

a thickened outer lip. It is usually wiTorc or less 
coated with mud, owing to its life ‘being 



M arsh 
Limnsoa 


spent in shallow pools, ditches, and bogs. 
The animal leads a rather inactive life, and 
resents disturbance. The shell measures 
1 inch. 

The Dwarfed Limnaia (Z. i'i^u'ncatulci) 
might easily be taken on a superficial view 
for a young specimen of X. but 

the whorls are turreted (that is, somewhat 


flattened above) and with a nearer approach 
to glossiness. There is also a distinct umbilical cleft. 
Its length is half all inch, and its habitat is on the 


mud beside pools and ditches, where it appeal's 
to feed on the low scum-like uUjiti that gi-ow 
in such situations. We have found it near the 
base of Cornish cliffs within a foot of high- 
water mark, and where it must hav'e been con- 



D warfed 
Li m n BB a 


stantly splashed by salt water. Fi-esh water 
trickled through cracks of the limestone and su])plied 
nourishment for a yellowish-green alga upon which 
t rti'n ent alft appc‘ar(?d to feed, and with wliicli most of 
the shells weic coated. Viewed from the human 


standpoint this species is the most importa^nt of the 
whole order, for couhl it but be entirely exterminated 
there would be some hope that Rot, that scourge 
of the sheep-farmer, couhl be got rid of. It would 
be foreign to the purpose of this volume to enter 
fully into the history of the Liver Fluke (^iJistonici 
hcpcttlc(t) which causes this diseased condition of 


the sheep, from which it is said no less than^hree 
million animals perished in this country during the 
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wintci^f 1879—80 ; but we may briefly explain that 
millions bf the eggs of this pest are voided with 
the ex^remen"^o£ diseased sheep. If such an animal 
is turned out on a marshy* pasture there will probably 
be an abundance of Tj. t'r'ivncut'wlcL among the grass. 
If not, all those eggs will be wasted. They will 
hatch, it is true, rcg.ardloss of the presence or absence 
of snail-life, but unless the embryos meet with this 
IjirtinciiCL within eight hours after hatching, they 
perish. !No other snail — not even another species of 
Lim'ncecb — will serve their purpose, but if tr‘'tLi\cat\Llcb 
be there the first step in the destruction of a floclc of 
sheep may be said to have been taken. The Distonxeu 
that is to fulfll its mission enters the branchial 
chamber of the mollusk, and there attains a stage 
of development that fits it for a ditierent life. 
About midsummer, when the grass has all dis- 
appeared from the ujdands, the sheep are turned 
into the marshy bottoms wdiero there is still green 
feed^ About the roots of the grass there are also 
mtiny t riL'ixctit'Vbla.s with their branchial chambers 
well furnished with Flukes. Sheep are fond of 
snails ; and this wouhl appear to be a fact well 
considered in the l)ixf<ym<.Cs plan of campaign. 
Snails and grass are eaten, . and the Flukes, proof 
against the action of the digestive fluids, find their 
way to the sheep’s liv«*r, and begin to set up that 
condition of things which the farmer knows as 
“ Rot.” Other species of JJisiortxct that cause similar 
trouble to vertebrates, spend their earlier stages in 
the bodies of snails. Thus, D. exxdolcLh'iJLm selects 
L. 8tcLgpfi(ili,8 as a wet-nurse, and may pass its second 
stage in the same species, or may change over to 
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the fresh- water slirimp, or to a caddis- worm 
however, it gjets into the frog. Another species is 
fatal to hats, but works out its destin^ in a iieanner * 
similar to the progress of T>, hepcxticcL. First it 
patronises L. stag util is or PlcunuoThis conmetJus its 
second stage is passed in certain winged insects 
connected with ponds in early life, and these 
happen to get snapped up by bats, who thus take 
at one gulp the bread of life and the seeds of 
death ! Tennyson’s well - known line — “ Nature, 
j-ed in tooth and claw,” suggestive though it be, is 
not a<lequate to* express the fulness of the tragedy. 

^''he Smooth Pond-snail (X. glaJjTtt) has also some 
resemblance to a small though its 

length is three-fifths of an inch its breadth 
is ordy one-fifth ; the shell has therefore a 
more cylindrical appearance, and is thinner 
and distinctly glossy. The mouth of the 
Smooth shell is pear-shaped, and at a little distance 
snail within strengthened by a broad white rib. 

There is an umbilical cleft, but it is very 
minute. The animal is very shy, and seldom 
ventures from the bottom or sides of its ditch or 
shallow pool to float along the surface. It is fairly 
distributed over England, and occurs in a^^few places 
in Ireland, Wales, and Scotland, but though plenti- 
ful where found at all, it is extremel^T- local. 

The two remaining species of lAmififitct are distinct 
from the others by reason of their short spires and 
large mouths. The Ear Pond-snail (X. awric'ularicC) 
is the larger of these, and its body-whorl pro- 
portionately so enormous that the spire r seems 
merely a little ornament added to the top. The 
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aniix\a^ is yellow or Thrown with a greenish tinge, 
dotted witli black and white. The tentacles are 
broa<^ and >ii verging, and the eyes 
small. The foot is bordered with 
yellow. The yellowish shell is semi- 
transparent and glossy, bearing in 
addition to the distinct lines of growth 
delicate spiral ridges. The body- whorl 
accounts for quite five-sixths of the 
entire shell. The umbilicus is* repre- 
sented by a slight cleft. It is an inhabitant of 
stagnant and sluggish waters, where it usually keeps 
near the bottom and exhibits little activity, only 
occasionally swimming at the surface. One little 
characteristic may help the observcir to distinguish 
smaller specimens from some of the varieties of other 
species. Limmeids usually carry their shells with 
the sj)ire pointing backwai’ds, but auTicuUtvitt 
carries its shell with the spire at right angles with 
the^body and the outer lip well covering the back 
and head, leaving the tentacles above exposed. 
The shell is a little more than 1 inch in length, 
and a little less than 1 inch in breadth. It is 
quite a local species, and though widely 
distributed in England and Wales, its 
* occurrence in Scotland and Ireland is very 
limited. 

The Wandering Pond-snail (X. pevegrci) 
is the second of those whose shell is nearly 
Po^tT-tn^M all body- whorl, though here it accounts 
^ for only three- fourths of the whole. The 
animal is yellow-grey tinged w^ith green and black 
and speckled with w-hitish and black specks. The 
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shell is thin, semi-transparent, yellow-browp^with 
a large oval mouth. This is the Pond-snail that 
everybody knows, becauso.it is ubiquitdus whQj’ever 
there is slow or stagnant water. Sometimes it 
turns up at some distance from the water in damp 
meadows, and lias ov^en been detected climbing 
willow - trees. Like X. stctgiinlifiy the Wandering 
Snail is liable to great variation, dependent no doubt 
on the area of the pond, the chemical character and 
temperatui’e of the water, the quantity and quality 
of food available. Some of these varieties differ 
considerably froTgii the type. It is a restless creature 
when in the water, always on the move, but out of 
the water, where it spends a good deal of time, it is 
usually very quiet, being then mainly concerned with 
the fabrication and hardening of additions to its shell. 
Like L, sUtgixfilis it declines to be restricted in its 
<liet, even practising cannibalism when overcrowded. 
It may be seen industriously assisting in the dissolu- 
tion of a superfluous dog that has been consigne/l to 
the waters attached to a brick. When drought comes 
they proi^jBct themselves by burial to a depth of 
several inches in the mud whilst it is still soft. A. 
thick coating of ice on the pond docs not stop their 
activity below, and they may ev<m be frozen in solid 
ice,“ apparently, without prejudice to their vitality. 
It is very prolific, as may be gathered from its 
abundance, and it is estimated that each individual 
produces about 1300 eggs in one season. These are 
deposited in cylindrical masses of clear jelly. The 
shell in the numerous forms varies from half one 
inch in length. 

The Glutinous Snail (^A.mx>hipepleciL glvutiiriosct) is 
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separAted from the Limnaeida because the mautlo has 
a contractile expansion, which is usually turned up 
.until*it almost entirely hides the shell. In this con- 
dition it presents the appearance of a little dab of 
glue, whence the name. As one might expect from 
our study of certain marine species that cover up 
their shells in this manner, the globular shell is 
reduced to the utmost pcissible thinness, and the spire 
is exceeclingly abbreviated. It is an active mollusk:, 
and has a strange habit of disappearing for long 
periods from its known localities, and as suddenly 
and mysteriously reappearing. Its distribution is very 
limited, its headquarters being !Kent, Surrey, Berks, 
Bucks, Norfolk, north-east Yorks, Westmoreland, 
Kings County, and County Down. The Involute Snail 
(A. 'i'Yivol'VbUt^ is remarkable as being found only in 
one station, a small tarn on Cromaglaun Mountain, 
in County Kerry. It resembles a gl'iutinoscty in which, 
by the growth of the body-whorl and that next to it, 
the«brief spire is almost hidden in a hollow at the top 
of the shell. Owing to its remote habitat the animal 
is not well known. The present writer has not seen 
it alive ; but some writers say that it agrees with 
glwtimosa in the mantle expansions enveloping the 
shell, whilst others declare that the mantle is entirely 
contained within the shell. It has therefore been 
variously included as nearly allied to A. gVutvnoscLy 
and as being a unitjue variety of L. per egret I We 
note that Canon Norman in his Revision of the Rnritish 
Moll'Vbscct sets it down as an A.nmphipepleci, and we 
therefore retain it as in his list. 

Th» next -section of these Pond-snails comprises 
the iflat-coils (^RlKJtmorhis'), made familiar by the 
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typical species — the Ram’s-horn or Trumpet-slTail, so 
frequently introduced in fresh- water aquaria. Hero 
it will be seen by reference to the illustration* that 
instead of an elevated spire with the whorls one 



Ram s-horn Snail, PlanorlAs corneva (nat. size) 


above the other they are all in the same plane, and 
that the mouth of the shell is to the left instead of 
on the right as in Lim'ncea. The spiral is thtrefore 
described as dextral, the shell discoidal. The animals 
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have ^ short round foot, a short head, and the 
tentacles instead of being flat and triangular, as in 
L'i'm'mcntf y arc long and slender, with the e^’-es at their 
inner bases. '^Chey are vegetable feeders. 

The Ram’s-horn (^2^. corTteitsy, which is the largest 
known species, has 'the whorl rounded, the mouth an 
oblique crescent, almost circular. Its colour is reddish 
brown approaching to White on the upper surface. 
It measures about 1 inch across, and the breadth of 
the body-whorl is about one-third. The animal is 
dark red -brown, approaching black above and paling 
to grey below. It appears to be absurdly small in 
l>roportion to the size of its house, but this enables 
it to retreat far in when danger threatens, and also 
when active to carry a large supply 
of air. W'hen irritated it discharges 
from a gland in the neck a quantity 
of red fluid, evidently with the object 
of making the vicinity unpleasant^ 

It ia» not so prolific as some of the smaller species, 
and only jjroduces from 60 to 120 eggs during the 
season. These are laid in shield-shaped masses of 
firm jelly, each containing from 20 to 40 eggs, whicli 
liatch in fifteen or sixteen days. The epidermis of 
young individuals is distinctly downy. Though 
occurring in many of the English counties, it is a 
very local species ; in Ireland it has been recorded 
from Limerick. 

The Twisted Trumpet-sniiil co'tvtonrtxts'y contrasts 
strongly with the Rtim’s-horn, for though it agrees 
"with it* in having the whorls rounded, it differs so in 
size that its greatest diameter is only one-fifth of an 
inch. .In spite of this diminutive size it has no less 
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than eight coils squeezed together. The upp^-sido 
is fiat, with a depression in the centre, the under-side 
concave, with a wide and deep umbilicus. The iftouth 
of the shell is crescent-shape<l. Th(i iinimal is not 
very active, though it is fond of floating at the 
surface. The egg-capsules of this species only contain 
from 6 to 8 eggs, and the total nunibt^r of i*ggs laid 
during the season is only alxmt 50 per individu.al. 
It is widely distributed throughout the ponds and 
ditches of Kritain, and occurs in the counties of 
Limerick: and Tipperary, Ireland. 

The following four species resemble each other to 
tliis extent, that their whorls are numerous, angular, 
and more or less distinctly keeled. The Kound-spired 
Trumpet (i^. s'pirarlyifi) is so named because its keel 
is blunt ainl but little developed. It is little more 
than a (juarter of an inch across, very thin, one 
surface concave, the other almost flat ; the mouth 
nearly circular. Umbilicus large and shallow. Found 
in shallow grassy pools throughout the country. «Tho 
Whirlpool Trumpet-snail vortex) is very similar, 

but the shell is larger, thinner, flatter, and 
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more distinctly keeled towards the lower side. 
The mouth, too, is more oval and angular 
than round. It is found in similani situations 
to the last, but is not so plentiful. The 
Keeled Trumpet - snail (7^. cciTiTi-at iis) is a 
thicker disk, and measures half an inch 


across. The prominent keel is at or near the centre 
of the edge. The mouth is an oblique oval, with a 
sharp angle above. The flatness of the under-side 
makes the umbilicus very indistinct. It %s no- 
M^here very plentiful, but is more frequent in the 
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home* and eastern counties. Thence it extends to 
Hampshire, Somerset, Dorset, and Gloucester ; 
Oxfcff“d, Norfolk, Cambridgeshire, Northamptonshire, 
Worcester, Warwick, and Staffs. It also occurs in 
Ireland, Scotland, and Wales. The Margined Trumi>et- 
snail (/^. 'u/n'ihil'icoutiis'), though much like 
the last named, is larger, ^thicker, and 
more plentiful. The whorls are narrower, 
and the keel instead of being anywhere 
near the middle is placed at the lower Margined 

edge, so that it forms a very distinct Trumpet 

margin round the disk viewed from below as in the 
figure. All tliese four species are inactive, irritable, 
and fond of floating on the surface. 

The next gro\ip ot* these Trumpet-snails consists of 
three minute species that agree in their shells liaving 
few whoj’ls. Of these the Glossy Trumpet-snail 
(7^. (jlaher) is not so glossy as its name implies, except 
in contrast with the following species, but it has 
sometimes even an iridescence. It is little more than 
one-eighth of an inch across, greyish brown, convex 
above with a dejiressed centre, and concave below 
with a large deep umbilicus ; the mouth is almost 
round. It occurs in ponds and marshes, but is 
very locals though widely distributed. The White 
Trumpet-snail (7^. ulbxvs) is much like it, but the shell 
is larger (one-quarter of an inch across), whitish grey in 
colour, and all pretensions to gloss are destroyed by 
close-set spiral ridges. The upper-side is convex, the 
lower concave with a large umbilicus. The mouth 
is morc^oval than round. It occurs in similar situa- 
tions ^o the last, but is not nearly so local. The 
strong spifcil ridges at once servo to identify it. The 
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Nautilus Trumpet-snail (-P. 'rtcL'ui'ile'uus) is •■much 
smaller that 1^. glctheVy its shell measuring only 'one- 
tenth of an inch across. Jt is a dull brown, slightly 
concave above, slightly convex beneath, bluntly keeled, 
and the whorls ridged across, the ridges projecting 
on the keel “like the rowels of a spur,” as Jeffreys 
has it. The mouth is an oblique oval, and the 
umbilicus is very large. In spite of its minuteness, 
'its sculpturing makes it a handsome shell. The 
animal is vei-y inactive ; it feeds on decaying water- 
plants in marshes, ponds, and ditches. A good plan 
in collecting it is to carefully pull up some rooted 
aquatic plant and wash its base and roots in a jar of 
clear water, when — if JT^. is present in the 

pond — a large number of specimens will be found at 
the bottom. 

A species closely allied to J*. nixavAilcvn^ was in- 
troduced from America, it is believed in cotton-bales, 
in the year 18G9. In that year Mr. Thomas Rogers 
of Manchester noticed it in the refuse water fr<»m a 
cotton-mill. It was identified as 1^. dildtntxtfi, an 
American species about the same size as P. ixcLvutileui^, 
but with one whorl less, the under-side swollen, the 
mouth large and squarLsh, the outer lip dilated, and 
the umbilicus small but deep. Since the year of its 
discovery it has largely increased both in numbers 
and the area occupied in the Bolton Canal at 
Pendleton and Gorton. Its naturalisation illustrates 
how easily even minute and delicate aqxiatic animals 
may get carried across thousands of utiles of salt 
water to new homes. • 

The remaining species of this interesting gsnus is 
the Shining Trumpet snail {1^. corttplanxatvus^ foi;merly 
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regdirded as two species by the separation of some 
well-marked individuals as jP. Zi/nent'Vbs. The shell is 
quoit-shaped, convex above, almost flat beneath, with 
a central depression on both sides ; semi-transparent, 
higlily polished, of a reddish or yellowish 
horn colour, and bluntly keeled. The bo<ly- 
whorl clasps the preceding' one so exten- Shintn^ 

siv’ely that only about one-third is visible. Trumpet 

Mouth heart-shaped, umbilicus small. In the form 
known as the body - whorl is partially 

divided inside by four or five transverse plates, 
which show through the shell as white lines. Some 
authors separate this species from I^la/ixorh'is under 
the name of Seg'nxe'ntlixa^ 'ti'iticlct. It inhabits small 
pods of stagnant water, where it feeds upon decaying 
vegetation ; the segmented form being more local 
than the other. 

^ The fresh-water snails are brought 
to a close with the Bladder-snails 
of which we have two species. 
They have very thin and highly 
Founfin Bl.dd.r-.n.il poHshcd sholls, witU SpircS tuming 
from right to left {si'nist'rciV). The 
animal has two long slender tentacles, with 
eyes at ^their base. The Fountain Bladder- 
snail (F. Joxiti'ntUiii) has ’a shell nearly half 
an inch long, much like that of a shoi*t- sheii of 
spired Lhiiixcua, except that there is no epi- Fountain 

dermis, and the mouth is to its right instead * 

of the left. But the characteristic feature of this 
specuiis is its mantle, whose sMes are expanded so 
thaf« they turn up and nfjSUKKlttflle The borders 

of these inantle-expansioneg^n'^H^^^^I^eBiBAB^l^SiN^ 

* 4 ■ 
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which are shown in. our figure. It is a very slSitive 
little creature, creeping over the water-plants and 
skimming the surface of the water from ben^th. 
Its home is chiefly in sluggish streams, brooks, and 
ditches. The Moss Bladder - snail (7^. hypnor'iiin) 
cannot well be mistaken for its congener, for its 
longer shell has a very distinct spire, and it 
is not ev^en partially hidden by mantle-lobes. 
It appears to delight in basking in the suii as 
it glides along the surface of its ditch. It is 
very unreliable in its haunts. I have sought 
it where a few days previously it had been 
Bladder- abundaut, but not a specimen was to be found. 

Such sudden appearances and disappearances 
can only be explained by supposing the mollusk 
spends much of its time out of water ; but some 
of the stories told of its sudden appearance in dis- 
tricts where it liad previously bot^n unknown ai’tj 
in the nature of puzzles. It prefers ditches which 
dry up in the summer. It is worth noting that 
so far as at present known this is the most 
northern of all the Pulmonate mollusks, and has 
been found living on the peninsula of Taimyr in 
northern Siberia, where the liiean annual tempera- 
ture is below 10° F. A larger species, 7^ cicutcju, 
appears to have been introduced to Kew Gardens 
with West Indian plants, and now it is thoroughly 
acclimatised in the water-lily tank. 

The Bladder-snails have a trick of spinning threads 
of mucus as they rise to the surface, and by allowing 
a short length of it to lie on the water so fix it»that 
they can use it repeatedly as a direct way up or 
down. This mucus thread is not like the byssup of 
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tlie*l 3 i'N^lve 8 previously flesci*il>ctl, T3ut simply a secre- 
tion from the ordinary slime -gland which most snails 
posses#. The frcsli-water snails that have to glide 
over deep impalpable mud require to pour out this 
slime to mate a safe track: for themselves, just as for 
quite opposite reasons the laiid-snail has to use it to 
make a smooth path over di-y or rough substances. 
Some of these slime- ropes of have measured 

14 indies. Most of the threads are spun as the snail 
(tscenuds, and only rai’ely (^S^dicer'iiL'tirh for instance) is 
it spun in the descent. Sometimes they are left 
for days and used over and over again ; at other 
times the descending snail gathers up the thread as 
it goes, and probaldy roassimilates it. Some of the 
Phinorbids and UmnaBids spin these threads, and use 
them in the same manner, but the land-slugs, as we 
shall see, spin them for different purposes. 
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EW living things are probably 
so unpopular as slugs, so this 
chapter will get skipped by 
some of iny readers. The 
nakedness of their soft bodies, 
which necessitates a copious 
secretion of mucus, renders them repulsive to us, 
and when wo think of their i-avages among tender 
seedlings and succulent strawberries our sensi- 
bilities are wounded in a very tender part. And 
yet regarding them from this point ot view we 
may say there are slugs and slugs : we may be 
a little too indiscriminate in wielding the tar- 
brush even where slugs are concerned, and may 
condemn as enemies creatures that do us no harm, 
though they are related closely to species that work 
considerable mischief. In these Land-slugs w© find a 
tolerably close parallel with the Sea-slugs described in 
pages 276-303 : we find closely related to them ^snails 


329 


Land-slugs and Glass-shells 

that are covered with very thin shells, in other 
species the shell is reduced until it is only a small 
plate meting as a protection to the breathing organs, 
and then again it has been reduced to a few discon- 
nected grains of shelly material that can serve no 
defensive purpose. ' But, strange as it may appear, 
this last section of the Band-slugs will not be dealt 
with in this chapter but in the next, their affinities 
being j'ather with the Cornmoij Garden Snail. 

With tlie slugs w^'e begin our acquaintance with the 
sub-order Stylommatophora, the Pulmonates that 
have two pairs of tentacles which can be completely 
withdrawn into the head, and that have their eyes 
X^laced at the tips of the upper pair of tentacles. The 
sexual organs (with a few exceptions) have a common 
opening. The first family of these is the Testctcellifice^ 
the Shelled Slugs, of which tliree species are found in 
this country, but two arc believed by some authorities 
to be only doubtfully indigenous, and one has certainly 
been introduced within the last century, though now 
thoroughly naturalised in gardens throughout the 
country. 

The Carnivorous * Slug (JTeatiUielUt huliotideal) is 
about 3 inches in length, and at once strikes the 
attention, as being of a shape so strongly differing 
from that of ordinary slugs. In these the broadest, 
thickest part, containing the principal organs, is to- 
wards the forepart of the body, which tapers away 
beliind to a slender tail. All this is reversed in 
Testacella, whose stoutest part is to the rear, where 
the shell covers the breathing organ. The animal 
can •longato itself very considerably in order that 
it in<?.y pass through the burrows of its special prey 
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the earthworm. It ia covered by a tough {?mooth 
skin of yellow-brown, with a slight farrow along 
each side from the neck to the shell. Th<5 foot 
projects a little along each side. The mouth is not 
furnished with jaws as in those mollusks that subsist 
on vegetation, but its radula is covered with long 
sickle-shaped teeth which can make an impression on 
the skin of the human hand. Lacking jaws, the car- 
nivorous Slug wouhl appear at fii*st sight to be placed 



Shell-bearing Slug, Testacella haliotidvu (nat. size) 


at great disadvantage in sccui-ing such active prey as 
the wriggling earthwoiin ; but it does so by rapidly 
extruding its pharynx, and transfixing its victim 
with some of the long teeth of the radula, these 
organs being then withdrawn and the worm gradually 
swallowed. 

The av^erage gardener objects to the presence of 
Avorms in his garden, making his lawn unsightly by 
tlieir casts, and disturbing the soil in his seed-^lots ; 
therefore it might be expected he would encourage 



331 


Land-slugs and Glass-shells 

the efforts of Testctcella, in keeping down the race. 
But to the average gardener all slugs are anathema, 
because all are reputed destroyers of seedlings. It 
must be adioittcd on behalf of the gardener that he 
has little opportunity for discovering the fact that 
Teatii cello, is doing the work that should commend it 
to the hater of uiiti<iy lawns : for the slug pursues its 
prey in th(i underground burrows of the worm, and 
only visits the upper world at night oi* when the 
ground is sodden with moisture. When opposite 
conditions prevail, and there is a prospect of drought, 
the TestcbcelUh will retire to a depth of about three 
feet ; or if the conditions preclude so remote a 
retreat it will excrete mucus and fashion it into a 
tough capsule which hardens and protects the slug 
from loss of moisture by evaporation. In like 
iiifinner, early in the autumn, after doing their best 
to reduce the number of earthworms, they retire into 
deep ground and appear no more till the spring-time. 
Slugs and snails, as well as worms, contribute to 
Testacella’s well-being. 

'Idieir eggs arc not laid in connected heaps, but 
separately. They measure about one-sixth of an 
inch across — which is largo for a slug — and are 
enclosed jn thick tough skin. Cooke says they are 
so elastic that they will “ if dropped upon any hard 
surface, rebound several inches, just like an india- 
rubber ball.” 

The second species of Testacellct is T. scxcHlIxitti, 
considered as a variety of T, hciliotidecu until it was 
showik that the so-called variety was more plentiful 
and #nore widely distributed than the type. The 
body, is yellowish speckled with brown, and the shell 
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is narrower with a longer and more pointed spire. 
The third species is T. nma'Ubgeiy believed to have 
been introduced from south - west Europe *about 
1810—12, in earth about the roots of plants, for accord- 
ing to Fleming it was first discovered by Drummond, 
the botanical explorer, in Messrs. Sweet and Miller’s 
nursery gardens at Bristol in the year 1812. In a 
paper published ten years later Mr. J. S. Miller 
expressed the opinion that it had been introduced 
with foreign plants, probably fi*om Teneriffe. At 
that date it had greatly increased in rich ground, and 
in more recent years it began to be disco vci*od in 
remote gardens which liad been partially 
furnished with plants fi*om the Bristol 
nurseries. It has now obtained a secure 
hold in eight or nine counties, so that 
but for existing records it might a few 
years hence be regarded as indigenous. 
This species is dark brown, and is other- 
wise distinguished from its conger. ei's 
by its smaller head, and larger, more 
cylindrical, shell. 

The Slugs proper constitute the genus 
LirtKtsr., and are represented by eiglit 
native species, of which the best known 
is the Great Grey Slug (A. 
which commonly attains a length of 5 
or 6 inches. It is by no means restricted 
to fields and gardens, but has a decided 
liking for sculleries, dairies, etc., where 
it can get good food other than that 
which is commonly thought to delight slugSo It 
keeps its spotted and streaked yellow-grey body fully 
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extended when at rest, or with the “ tail ” curled round 
towards the mantle. Close to the tail there is a 
slight *k eel; otherwise the back is rounded. 

The mantle is marked with concentric lines ; 
the upper antennae are long ; and the foot 
is margined with white. Beneath the mantle 
is the oblong shell, covering the respiratory sheii of 

.. , ^ ^ .1 • 1 / Slug 

cavity whose opening .is on the right- 
hand border of the mantle towards the back. 

All the species in the genus LUrhciw agree generally 
with the description above : in addition it may be 
said the reproductive orifice opens at the base of the 
right upper tentficle, and the mouth is furnished with 
a smooth, strongly arched and beaked jaw. They 
are often seen in little colonies, and they burrow 
slightly beneath the surface for the purpose of 
secreting their eggs. Several of them spin threa<ls 
of mucus by which they suspend themselv'es from 
trees, rocks, etc. We have already alluded to the 
fact J^hat all slugs are not the plant destroyers they 
are supposed to be. The Great Slug and the Yellow 
Slug (X. fittvxts) are said actually to decline all foods 
containing chlorophyll — the green colouring-matter 
of most plants. It is therefore highly probable that 
the gardener who cannot discriminate between the 
various species is w'asting much of his valuable time 
when he sets out to exterminate slugs. This same 
L. maxiiivits is fond of all sorts of kitchen garbage 
that is not green, such as fat, bread, meat scraps, milk, 
etc. In a passage behind our house in Cornwall we 
used t<j keep meat, milk, “ buzzas ” of spring- water, 
and sc^ forth, until required for use. The cool slate- 
floored recess in the ' wall where stood the water- 
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buzzas was a favourite haunt of L. and T 

was constantly killing them, finding a little later that 
other individuals of the same species were feecj^ng on 
the remains. This destruction was necessary on my 
part, for the slugs, content with the cool niche in the 
<lay, would ascend at even to a shelf above and make 
for the milk-jugs with a view to sipping the cream 
from them. The family joint for to-morrow’s dinner ■ 
liung from a nail in the wall until I observed a couple 
of Great Slugs racing up to it. Tlien I fixed a hook 
to the roof for the purpose, for though still accessible 
to these creatures it was more remote. 

But what Mr. Cooke ^ has characterised as “ perhaps 
the most singular instance of a liking for a particular 
food,” came within iny experience about a quarter of 
a century since. In the rear of the publishing house 
of Messrs. Isbister on Liudgate Hill, London, there 
was an old house used by them for receiving and 
storing new books from the binders. During a period 
of nearly twelve months one or other of the pi^ps of 
new books was constantly found pai-tially damaged 
in the morning, though left all right the evening 
before. There were slime trails on shelves and 
counters, and many of the book - backs exhibited 
marks which showed that a slug had been working 
at their surfaces with his rough tongue for the sake 
of the colouring matter, the glossy finish, or both. 
The trouble was laid before me, and a very slight 
investigation served to satisfy me that the culprit was 
a slug ; but a very long and patient search — assisted 
by slime-tracks — failed to reveal his hiding-p]ace. I 
shared the general view of slugs in those days, and 
^ Cnmbriclgc Natural History : “ Mollyacs,” p. 37. 
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directe<cl cabbaj^e and lettuce leaves to be put down in 
the hope that the slug would stay upon this choice 
food ;4>but so far as we could determine from an 
examination of these leaves the slug never went near 
them. I observ’^ed that he had either a feeling for 
colour or that he found crimson more nourishing, for 
liis depredations were almost confined to cloth of that 
hue. I gave instructions- that if caught the slug was 
not to bo summarily dealt with, but detained until I 
could see it and fix its specific identity ; so one day 
I received a note to say this molluscan De Wet had 
been captured. On arriving on the scene I was 
presented with a chip match-box and told the slug 
was within. The slug luul> heeiv within, but had 
made off again as any sensible slug would have done ; 
and he took care never to be caught again, so his 
identity could not be established. To-day, however, 
with a wider knowledge of the ways of slugs, I do 
not feel a shadow of doubt that it was L. 
'i ncLJiJ.ru. tts turnetl bibliophile. Had wo offered him a 
mutton cutlet, or even a slice of bread-and-butter, 
instead of cabbage leaves, wc might have caught him. 

The Tree Slug (i. might be mis- 

taken for a Jialf - grown individual of X. 'mciJci'nmLs 
but for the different habitat. Margi'izcjLtxLS affects 
trees (especially beech and' walnut) and lichen-covered 
rocks. Its colour is slaty -grey, with a bias either to 
blue or green, spotted vrith yellowish white, and 
marked along each side by a darker band. Tow’ards 
the tail the back is keeled, and the foot has a whitish 
edge alj. round. The tentacles are much shorter than 
in L, n^euximuLs ; and the thin glossy shell is almost 
flat. ^It feeds entirely upon lichens, and when seen 
22 
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on a tree its colour and inarlcin^s are so closely in 
harmony with its surroundinj^s that it might be 
regarded as jiart of the barlv. It frequently descends 
from branch to branch by a threa<l of slime, and the 
sexes unite while thus suspended. The Yellow Slug 
(X. is not really as yi‘llow as its names 

indicate, the appeai’ancc being lai'gel^” due to its 
yellow slime, which is said to stain linen the same 
colour. !But under the slime the animal is seen to be 
yellowish with blaclc spots, of a shape and dis|)osition 
to suggest tesselated work. The head and tentacles 
— which lire short — arc bluish. The foot- is white, 
jiiargined with yellow. Like X. 'nKf.Jcixnns this 
species has no taste for green-meat. It prefei’s to 
haunt cellars, especially if meal, flour, ami cream ai*o 
anywhere handy. In moist woods it spends the hours 
of daylight at rest under stones, coming out at even 
an<l feasting upon any animal remains it can And. 
The Field Slug (X. ayTestis) is a much smaller species 
— about 1 1- inches long — variable in colour, c but 
usually some ashy - grey tint mottled with dark 
brown. The back is keeled near the tail, and the 
plentiful slime is distinctly white, tenacious, and 
fatty. It is one of the most destructive slugs we have, 
viewed from the gardener’s standpoint, ayd is W’ell 
worthy of the most zealous attentions at his hands — 
and feet ! It is not averse to earthworms and insects 
as food, but its staple diet is tender vegetables, 
seedlings, and ripening fruit in gai-dens, and crops of 
clover, peas, and oats in fields. This is the slug that 
is taken alive or boiled in milk as a supposed cure for 
consumption. * 

The Smooth Slug (X. loivis') is an active, gjossy. 
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little ^arlc brown creature, with a paler mantle, and 
exudintr a tbin colourless slime. Its length is some- 
thing between one-half and three-quarters of an inch. 
It inhabits mai-sliy meadows, but is very local. The 
Tender Slug (//. teivellu.s) is of similar dimensions, 
but ill colour it is almost transparent greenish white, 
with black liead and tentacles. The slime is viscid, 
.and orange coloured. * It is a very local species, the 
only places recorde<l for -it being Shetlaml and 
^N’orthumberland. 

In all the foregoing species the mantle is wrinkled 
ill concentric lines as described for L. 'nxaxi'niiLs ; but 
iji tlie two following the elevations of the mantle 
take the form of little knobs instead of lines, so 
that it is said to be shagreened. On this account 
they are iilaced in a sub-genus, AiiKilin, The 
Keeled Slug (X. cwriixut'UAt) is about 2i indies long, 
of a yellowish or i*cddish-brown colour speckled 
with black or dark brown, the back with a 
preJIninent keel from mantle to tail of a lighter tint 
tlian the ground colour, and usually amber coloui*ed. 
The oblong mantle has a dark line on either side. 
The foot has a pale margin, and the thick adhesive 
slime is colourless. This is a common species, and of 
general distribution. Though it will take earth- 
worms, caterpillars, and its •^younger relations as a 
change of diet, it is distinctly a vegetable feeder, and 
tlie autlior of considerable havoc in garclens and 
lields. The Small Illack Slug (L. gagatrs') is of similar 
dimensions, but its colour is variable — black, slat\', 
red, bfown, or even yellowish with darker markings. 
The head and ten tad es slate coloui’ed, and tlie mantle 
larget: than in L. carinut its, forming two lobes, with 
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the respiratory opening more forward than in®* that 
species. This also lias the prominent keel. The 
slime is white or pale yellow. When at rdkt it 
contracts itself into an almost globular shape. It 
occurs in hedgerows and gardens, but its distribution 
is not nearly so wide as that of L. caviTiatits, and is of 
only local occurrence. 

The Pellucid Glass-snail (JVitTind ■pellu,cid(Jb)^ which 
is frcfpient under mossy logs and stones in damp 
woods, has special interest for us because of its 
intermediate position between snails anti slugs. 
The animal may be called a slug, but it has a shell 
ordinarily of just sufficient dimensions 


to accommodate it within, yet of such 
exceedingly delicate substance as to 



Pellucid Glass-snail 
shell (enlarged) 


be little protection from enemies. 
Simroth believes that it is the ances- 
tral form from which the Slugs have 
been ev’^olved by the gradual degenei*a- 
tion of the shell, and its investment 


by the mantle. It may also be reasonably supposed 
that in the opposite direction by the development of 
the shell in size and solidity, such an ancestral form 


may have originated the Snails the thin- 

shelled Ilyaliiiivis marking a stage on the way. Our 
only native species is very hardy in spite of its 
delicate covering, and it may more commonly be 
found in winter crawling over mosses and liverworts 


than in summer. Thi.s hardiness may be partly due 
to the fact that the eggs are not deposited until 
autumn, so that the young ones enter upon life at a 
time when thick-shelled snails have retreated? into 


snug quarters for the winter and have jilastered up 
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tlieir •shell to keep out the cold. As shown in our 
figure the shell is slightly invested by the mantle, 
whicAi has a lobe on the right side, and this is 
turned up over tlie shell when the animal is active. 
Such a habit of shell-investment extended, as we 
have seen it in many' marine species, until the 
shell is completely liidden, may have brought 
about the conditions • existing in Llmna/x where the 
sliell is reduced to an almost flat plate and is 
quite hidden away. The Glass-snail lias a quaint 
habit, which is no doubt protective, of giving a 
vigorous jei’k to its tail when alarmed, and so it 
throws itself off from the twig or stone it may be 
gliding on an<l drops among the moss below. It is 
everywhere plentiful in suitable situations. It ap- 
pears to be as much carnivorous as herbivorous, 
sometimes attacking in force a sickly earthworm, and 
showing a liking for horse-droppings. These traits 
are shared by the next genus, Ilydlinict^ in which 
the* shell is sufRciently roomy always to accommodate 
the entire animal. 

Draparnaml’s Snail (^H. dTffpa/trncL'iLd'h) is the largest 
of the genus, of which there are ten nativ’-e species. This 
one is exceedingly local, and has been found only in 
Guernse^^ Falmouth, Torquay, Bristol, an<l Isle worth. 
The shell is about three-quarters of an inch across, 
glossy, reddish above, 'whitish beneath. Mouth an 
oblique oval ; umbilicus large. A common species 
that may be confused with the foregoing is the so- 
called Collar Snail (AT. cell<tria')y which scarcely 
exceeds half an inch across, but it is flatter above, 
more^ yellow than rod, 'whilst below it is distinctly 
whit^, though sometimes with a greenish tinge. As 
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ill all tho species of the ^enus, there is an* open 
umbilicus. The animal is slaty-grey in colour, of a 
shy an<l retiring nature, andoevil- 
smelling. It will be found under 
brick rubbish in backyards, in cellars, 
under logs and stones in woods, and 
in mossy hedgerows everywhere. The 
Garlic Snail (^H.ftllicLTricu) is more convex 
ceiiar-snaii aiid darker above, less white beneath, 

and only a quarter of an inch across. 
The animal is much darker than H. cellcLTia, and its 
tentacles are proportionately shorter; but the shell 
may easily be confused with that of a half-grown Cellar 
Snail. Jeffreys* test in such a case is to view the two 
shells sideways, when the last whorl of alliaria will 
be found to be less deep than in cellanria. It is 
more local than the last named, and must be sought 
in more open situations, but hidden under stones. 
Its name is due to the fact that when irritated it gives 
off an odour of garlic which varies in intensity. 
Too much importance must not be attached to this 
characteristic in arriving at the identity of the species, 
for several of its congeners have the same peculiarity, 
though perhaps less markedly. It is, no doubt, a 
protective en<lowment, for the odour is not p^erceptible 
until the snail is interfered with, and continued 
irritation appears to lessen its pungency. 

The Glossy Glass-snail (^If. glnhrct) is a little larger 
than the Garlic Snail, whose odour it shares under cer- 
tain conditions — as when being killed by the boiling- 
water method. The animal is bluish gi*ey, with 


zebra-like stripes in front and mottled behincj ; the 
sides marked with a dark line just above the^ foot. 
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The whell is rather convex above, less so beneath, 
tlark horn coloured, thin, and exceedingly flossy, 
cloutied with white round the narrow but deep 
umbilicus. It inhabits woods and lields, but though 
widely distributed it is quite local. The Smooth 
Glass-snail (7/. ’ mitiduldy, tliough about the same 
size or slightly larger than the last, is less trans- 
parent, and more like' the Cellar Snail, but the spire 
is more raised than in that species, the surface less 
glossy, the mouth lt\ss oblique, and the umbilicus is 
larger and deejior. It is found under stones, dead 
leaves and moss, in woods and hedge banks, where it 
frequently buries itself. The Rayed Glass-snail 
{If. is equally convex above and below, 

dark brown, thin, very glossy, marked across the 
whorls by well-defined lines, which give the rayed 
appearance. The umbilicus is small, l)ut tolerably 
<leep. The shell only measures about one-sev’enth of 
ail inch across, and may be sought in similar but 
indisfcor situations than those given for 77. 'tiltid'tda. 

The Clear Glass-snail (77. 'pvuTCt) is like 77. n it ididuy 
but differs in being much smaller (one-third inch 
across) and the umbilicus much narrower. Ifc is 
w'idely distributed, but somewhat local. It keeps 
almost qjitirely buried under dead leaves and moss 
in woods. The Shining Snail (7/. 7}itUla.) somewdiat 
resembles II. TddialaUiy Imt is larger (one-cpiartor 
inch), has a more prominent spire, and the rays are 
much loss distinct. It is also less convex below than 
aliove, and is not so thin. It is found at the roots 
of g»ass, under stones and among moss in damp 
places. The Hollowed Glass-snail (77. eoccavcit^id) 
is s4-called on account of its wide and deep umbilicus. 
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The shell is more convex above than below,' cU».rk 
brown, not very glossy, the whorls crossed by deep 
lines. It is a local species, occurring chiefly ifl the 
south and west of England, its habitat under logs 
and dead leaves in woods. Tlie Crystal Snail 
(fl. crystfilliu(t) is only one-eighth of an inch across, 
glossy, thin and translucent, with a greenish tinge. 
It has a very narrow umbilicus. The animal is 
‘greyish white, with the upper tentacles deep black. 
It occurs about decayed stumps, dead leaves and moss, 
and under stones, in woods and meadows. The 
Tawny Glass-snail (^Coix'tilns f'lil'va) differs from the 
ffyaliiiiufi in having a pyramitlal shell, the 
spire being considerably raised ; thei*e is also 
GiLVsn^aii depression (with occasional perfora- 

tion) instead of an umbilicus. The colour is 
indicated in the names, and the shell is thin and 
glossy. Its height and its breadth are equal — about 
one-tenth of an inch. Its habitat is similar to that 
of 11. cryfttallinci. This species from the form of ^ts 
shell makes an easy passage to the snails described 
in the next chaptei*. 

In another respect two species of Hyctliirift show 
affinity with the genus HelLn, that is in the 
development of what has been termed the “ love- 
dart.” The species referred to are H. 'tiifida and If. 
exccLVdfd. The instrument consists of a delicate 
shaft of carbonate of lime, finely-pointed, and con- 
tained in a pocket of the female organ, whence it is 
discharged just prior to the union of two individuals, 
and embedded in the flesh of its mate. It is only to 
be found in mature snails, and its office apparently is 
to excite the sexual instinct. ^ 



UR introduction to the Land- 
Snails must be made through 
a few species that may appear 
to belong to the previous 
chapter and to have been forgotten when that 
was written. They are slugs it is true, and until 
quite recently they were classed with the true 
slugs of the genus LirtiaXy but of late they have bc('n 
separated as having closer affinity with snails of the 
genus Helix — they may, indeetl, be said to fall in with 
the popular and ancient definition of a slug, which 
says it is a snail that has cfist off or not yet developed 
its shell. The slugs of the genus Ari<ni luive not 
even the debased shell — the mere settle that, hidden 
by the mantle, protects the respiratory chamber in 
Li'inaa^'y in Arionti it is represented by a few dis- 
connected granules of shell-matter covered by the 
hinde^ part of the iiiantle. They may bo distinguished 
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fit fi ^Liiice by notin<Tf that the orifice to the res- 
jiirfitory chamber is near tlio forepart of the mantle 
instead ol* to the rear, and the animal has gen«ii*ally 
a closer resemblance to a snail minus his house. 
Instead o£ the mantle beiii^ marked with concentric 
wrinkles it is uniformly shaf^reened ; and the tail 
is furnished with a slime ^land. They appear to be 



Black Slug 

c 

more hfir<ly than the Snails and are activ'o 

for some time fifter these have |^one into hiber- 
nation. 

The Large Black Slug (^A. a,fe.r) is a familiar 
object in all parts of the country, in wood, fiehl, 
hedgerow, and garden alike, in the last named 
doing great damage through its fondness for- fruit 
— damage which the gardener commonly widjits 
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to th^ wasp in addition to the share of blame 
that rightly belongs to the insect. A full-grown 
Black# Slug measures about 5 inches, and its upper 
surface is covered with coarse long tubercles. The 
tentacles are shagreened like the mantle, and their 
tips are much swollen. Xn most cases, but not all, 
the sides of the foot are margined with yellow 
crossed by dark lines.- The Black Slug is by no 
means always black — ^it is sometimes white, but 
more often yellow, red, brown, or black, and there is 
reason to believe that this variation is protective in 
character. We have referred to the Black Slug’s 
fondness for fruit, but it must not be supposed it is 
at all exclusiv'^e in respect to diet. Fruit is not 
alv.’ays al>out, so the Black Slug can make a good 
meal of table vegetables, of wild plants, a dead mouse 
or bird, earthworms, bread, its own kith and kin, or 
their slime. It has been known to devour news- 
paper after two days’ fast. The same specimen 
beskles eating the dead boclioa of five other slugs, a 
dead freshwater mussel, some insects, finally ate a little 
Pear’s soap ! — though this, Mr. H. Wallis Kew says, 
it took reluctantly, as a person takes physic, no 
doubt. It showed the same reluctance respecting the 
poisonous^ berries of the' Ai-um, and the leathery 
leaves of Sea Holly and Polypody, though it readily 
fed upon the lichens and lifi'nifilina,, and 

such biting things as the leaves of buttercups. It 
may often be found on Agarics ami Boleti, in which it 
scoops deep holes, but it may be noted that its evident 
enjoy lijfient of this class of food is no guarantee that 
the particular fungus attacked is suitable for 
humgLn consumption, for the Black fcJlug will eat the 
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peppery and poisonous Emetic Miisliroom 
emeticct'). It is a very prolific slug, and during the 

breeding season May and June it lays neai'ly 500 

oval and transparent eggs, which are deposited at 
the roots of plants, and in other suitable situations, 
in batches. The shell is represented by a number of 
roundish or oval granules, which were formerly 

sought for use in medicine what has been used 

ill medicine ? — and on this account Ferussac gave 
this syiccies the name of cmp^'r^co?’^/77^, tmt the 

name used by Linnfeus oter — has pi'ecedence. 

The l^uslvy Slug (^A.. ftiilfuftciift') is more cylindrical 
than the Elach Slug, of a rcd«lish-brown colour, 
marked along the sides w'ith faint black bantls. The 
back is slightly keeled behind, and the foot is grey 
crossed by black lines. The opening to the lung 
chamber is almost in the middle of the mantle 
margin. It inhabits woods and damp places, and 
attains a length of from 1 i- to 2i inches. The Garden 
Slug (A. Jtorterhsis') is about the same size at. A. 
suhfitsctLSy but varying in colour Just as A. afer does, 
from which it is distinguished by its relatively more 
slender proportions and by the back being marked 
by a dark stripe down the mid<lle and a narrower 
stripe along each sitle. The mantle is similarly striped. 
The shelly granules are in this species united into an 
irregular mass. It is not confined to gardens, but is 
also common in hc<lges and woods. 

The Spotted Kerry Slug (^Gcfttncilcicubs inrxcuilos'us') 
represents a genus generally similar to Arioii, but 
the animal is capal^le of far gi*eater extension, so that 
it can pa.ss through very minute apertures ; its res- 
piratory orifice is near the front of the mantlej and 
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the ropwoductive opening at the base of the right lower 
tentacle. The shell is solid, claw-shaped, with con- 
centric lines. All the tentacles are short, and without 
eyes. There is a large slime-gland at the tail, as in 
A.vio'ii. Tlie upper - side is coarsely tuberculated, 
blach spotted with yellow or white, as w^ell as being 
sprinkled with minute specks of black and white. 
The thick brown foot 'is transversely furrowe<l and 
its sides stripe<l ; the under sui’face has a broad clear 
band with a band of light yellow or grey on either 
side of it. This mollusk was disco veered nearly sixty 
years since, by Mr. Wm. Andrews, on rocks around 
Lough Carrough, in County Kerry, and it has never 
been found many miles away from that locality. The 
discoverer describes the living slug as a thing of 
beauty, and Dr. Scharfi* has more recently pointed 
out that its colouring is of the x^^'^tective kind, 
harmonising so admirably with the lichens that 
cover the rocks whci*e it is found that the slug does 
not ticsitate to lie extended among them even when 
exposed to sunshine. 

The snail-like slugs are succeeded by the genus 
UelljCy whose members are understood more x^***!^" 
ticularly when the word Stiail is used. All the 
species arg provided with a shell sufficiently roomy 
to accommodate the entire animal, but it varies 
considerably in size, shape, colour, and ornamentation. 
It may be <lisk-shaped, round, or nearly so, or conical. 
The lip is frequently strengthened by an internal rib, 
and there is usually an umbilicus. The animal has 
a thick mantle which lines the shell, and the head 
bears^a coux>lo of pairs of tentacles, the upper pair 
carrying the eyes at their tix>s. Its mouth is 
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furnished with an arched and ribbed jaw, a'ud the 
outer teeth of the well-furjiishc‘d ratlula are them- 
selv^'es tootlied — that is, their ed^es are cut il'p like 
the edge of a saw. 

There is no operculum to close the shell in Helix, 
but to prevent undue cvapoi-ation in summer the 
mouth of the shell has a film of mucus spread across 
it, and this rapi<Uy hardening keeps the dry air out 
and the nioistiii’e inside. hi winter this epipftTagnv, 
as it is called, is again produced, but then consists 
of many layers, because it has to last much longer 
and exclude cold. At this period the snails have 
usually retired to some sheltered corner among dead 
leaves, or in the crevices of walls, where they can sleep 
through the inclement season secure against wet and 
frost, and from which they emerge with the warm 
spring I'ains. Their eggs are I’oiindish and enclosed 
in tough “ shells — in the case of the lioinan Snail it 
is really a shell containing much lime — which arc 
laid in little heaps, often in burj-ows excavated by 
the foot of the snail. We hav’e already mentioned 
the “ love darts” of certain species of Zt miles, which 
connect that genus with Helix, in which the j^ossession 
of these singular instruments is characteristic of about 
two-thirds of the native species. 

Twenty -five British species are included in the 
genus Helix by the principal system atists, but from 
time to time others have broken off a few species 
here and there to make new’ genera ; and quite 
recently there has been a tendency on the part of 
some coiichologists to respect all these little genera, 
w’itli the result that the important genus He^ix, as 
most peox^lo know it, is left with only a few sj>ecies 
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and becomes no more imi>ortant than Clctusilui. In 
these pa^cs we have kept the genus intact. 

The^Owai’f Snail (^H. ‘pygnmcui.t) is tlie least of the 
l^ritish species, and one that does not fall into the 
hands of the collector who has little patience. More- 
over, the lens is reqnii-ed for its examination when 
obtained, to make sure that the specimen is not the 
young of another species (//. ntj which is also 
very small, but twice the of The 

Dwiirf’s shell is circular, flattened from above and 
below, consisting of four whorls, and measuring one- 
sixteenth of an inch across. It is very thin, liglit 
brown, with a silky gloss; the spire but slightly 
raised, the umbilicus large, and exposing the whole 
intei’ioi* of the spire ; mouth horseshoe-shaped, without 
an internal rib. The animal is brown or grey, 
minutely dotted vrith black. It chiefly affects woods, 
where it lurks under stones and dead leaves during 
the daytime. The knowledge that it is found in a 
particular wood may be utilised by the collector with 
limited time, if he will follow Dr. Turton's plan : 
collect a bagful of moist dead leaves, and on reaching 
lioiiie sjircacl them to di*y on an open newspaper ; 
the snails can then be sifted out easily. It is a 
widely distributed species. 

The Rock Snail (/A 'rujH'striil), wliich resemldes the 
last somewhat, attains a diameter of one-seventh of 
an inch. The shell lias five whorls, is of more solid 
material than that of JI. and has a deeper 

siLtuLre — that is, the slight trench separating one 
whorl from another. It is also less flattened above, 
of a dgirker brown, and the', whorls are crossed by fine 
lines. * It inhabits the crevices of rocks and walls in 



350 


Shell Life 

elevated positions. It agrees -with the Dwarf in 
carrying its shell upright wlien gliding, though most 
of the genus carry theirs to one side. The eggs are 
retained until they hatch. 

The Rounded Snail {H. 'rotuL'ndcbtciL) has a general 
rcseinhlance to the previous two species, hut is much 
larger, exceeding a quarter of an inch in diameter. 
The shell is more opaque, coloured a yellow-brown 
with curved red-brown stripes at regular intervals 
across each whorl. The whorls are also adorned with 
numerous transverse ribs, except the first. The 
perijihery or circumference of the shell is bluntly 
keeled. The mouth is half-moon shaped, and in old 
specimens is strengthened by a white rib inside. The 
umbilicus is wide and deep. The animal is very shy. 
This very common species may be found almost 
anywhere by turning over stones lying on the earth ; 
it also affects the shelter of loose bark on decayed 
trees, the moss, leaves, and decayed wood that may be 
found about old stumps. -i 

The Beautiful Snail (JT. p^lchelht) is another dimin- 
utive species, the shell measuring only one-eighth 
of an inch across, depressed but convex above, of a 
greyish- white colour, transparent and glossy. It is 
ornamented with slightly raised curv^ed ridges across 
the three and a half whorls, which are separated by a 
rather deep suture. The nearly circular and slightly 
oblique mouth has a thick and expanded lip. The 
umbilicus is rather large, and discloses all the interior 
of the spii-e. It is a widely distributed species, whose 
favourite lurking places are under stones and logs, at 
the roots of grass and among moss. ^ 

The Prickly Snail (£r. cuculeatu), though also small. 
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is eaaily distinguished from all its congeners by the 
shape and ornamentation of its shell. This is conical, 
the «pire raised considerably, of a dull brown hue, 
and the epidermis forming ridges which in the centre 
of each whorl are developed into sharp spines. The 
mouth is thickened by a white rib. The shell is 
carried erectly when the animal walks. It must be 
sought about woods, on the dead leaves of *beech, 
alder, and holly, and among scale-mosses {Junger- 
It is said to climb trees, but is apparently 
too knowing to take the trouble to climb down ; its 
method of descent is to attach itself to a nearly falling 
leaf and use this as a parachute by which to make 
the descent. Small snails that attach themselves to 
dead leaves are, no doubt, often distributed widely 
from their birthplace by the strong winds of autumn. 

The Plated Snail (JH. of similar propor- 

tions to the last named, is less conical and more 
globose, more tawny, with a satiny lustre. The 
cpiidermis is produced into close and regular plaits 
or folds across the whorls. The half-moon shaped 
mouth has a thin lip, and the umbilicus is narrow, 
but very deep. Its habitats are similar to those of 
the Prickly Snail, but its range is restricted to 
Scotland, ^Ireland, and tlie north of Kngland. 

The Cheese Snail ohvol'tutct), so called by Dr. 

Gray from its resemblance to a flat cheese, is also 
quite distinct from all other native species. It is a 
round coil, flat above, not unlike the Ram’s-horn 
Snail (^IHiJirLonrhis coir'ne'UAl), the spire depressed below 
the leirel of the body-whorl, the periphery rounded. 
It is half an inch in breadth, its colour dull ruddy- 
brown, and the epidermis is thickly covered with 

23 
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stilf liairs of the same tint. The mouth is a 
triangle, the lip thichened and reddish, with an 
internal protuberance near the periphery. Theyo is 
a large umbilicus. Tliis inolliisk: has only been found 
in a few places in TJampshirc and Sussex, and until 
seventy years ago none of our naturalists were 
acejuainted with llritish specimens. For years it 
was tliought that it had been introduced from the 
Continent, and that individuals planted out at 
Ditcham and Stoner Hill had established colonies at 
those places. Later it was found to occur on the 
northern escarpment of the South Howns in Sussex, 
and in Kew’s of Shellv (1893) Mr. Clement 

Reid, F.L.S., has shown that all along that range as 
far east as the river Arun, wherever there arc patches 
of ancient wood the snail may be found. He says : 
“ The species seems to be very particular as to its 
habitat, it must have calcareous soil and plenty of 
shade, but the ground must never be sodden. It 
seems also to be an exceptionally sedentary species, 
for as far as I could see it was confined to ancient 
woods, and was never to be found in plantations, 
even if the trees were a hundred years old. Almost 
the only place where the necessary conditions are 
combined is the chalk escarpment, for there we find 
slopes too steep ever to have been cultiv^ated, and on 
these, consequently, are preserved many patches of 
the ancient forest. Nearly all these scattered patches, 
as far east as the river Arun, are full of H. ohvolutcb. 
Fast of the Arun there are few traces of the old 
forest, and I have not yet come across this sna\l. . . . 
Everything seems to show that the creature is a relic 
of our old woodland fauna, now nearly extermi^iated 
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thram^li tlio destruction of the forests.” Its shell is 
closed in winter by a very thick white epiphragm. 

'!Phe Lapidary Snail {H. Ict'picidct)^ though it has 
a depressed shell like the Cheese Snail, has the spire 
distinctly raised and the periphery sharply keeled. 
The colour is dark ruddy-brown, paling to a dirty 
yellow in places. The mouth is oval, with a notch 
corresponding to the keel ; the thickened white lip 
expanded, and forming a complete peristome. The 
umbilicus is large and deep. The epidermis is very 
finely granulated, so that through a lens it has the 
roughness of a fine file. Probably, as Jeffreys 
suggests, this appearance may have led to the belief 
current in Linnajus* day, that tliis snail bored into 
wood and stone. It was owing to this 
belief that Linnasus called it Inj^iruht 
or the Lapidary, but though Jeffreys 
terms this an inappropriate name, it Lapidary snai\ 
is not so when one regards the shape of the shell with 
iti» sharp keel, much resembling the polishing wheel 
of the cutter of precious stones. The Lapidary Snail 
has only been found in England and Wales, so far as 
these islamls are* concerned, and it extends no farther 
north than Yorks. It is most frequent on soils of a 
calcareous nature, though by no means restricted to 
them. It is very difficult snail to find in dry 
weather even in places where it is abundant, but 
after a heavy summer shower it may be found in 
thousands on trees (especially beech) and palings. It 
is remarkable how well its form is adapted for con- 
cealiTjpent in both these situations. When at rest on 
beech trunks it. is the exact counterfeit of the low- 
knobbed excrescences on the smooth grey bark, and 
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along the bottom framing of park: palings it as clooely 
resembles the heads of the iron bolts with which the 
framing is put together. • 

We have now a little group of snails that may well 
be considered together, as tliey agree in the fact that 
the epidermis is covered with spreading hairs. The 
first of these is the Bristly Snail Itispidct), 

which measures about one-thirtl of an inch across 
the low - spired shell. This is thin and semi-trans- 
parent, yellowish brown, and thickly covered with 
short, recurved white hairs, which are not easily 
rubbed off. Sometimes the mouth is furnished with 
an internal white ril). Umbilicus cd* moderate width, 
but deep. This species is common everywhere under 
stones, logs, and among moss. A variety {coixc'iixiviC) 
of this species lias been regarded by some writers as 
a distinct sptjcies. It differs from the type in being 
slightly larger, the upper surface of the whorls are 
less rounded, the colour* light ash - grey occasionally 
streaked with reddish browm, frequently with a white 
band on the body-whorl, where there is a suspicion of 
a blunt keel. T’he hairs are more scattered, and easily 
detached. Umbilicus rather broad. It is found at 
the roots of grass in moist places, and under stones 
and nettles. It approaches in several of these re- 
spects to *its larger* relative, the Ruddy Snail 
(H. ir'kjbfe»cci\H^y which has a nearly opaque shell half 
an inch l>road, of an ash-grey colour suffused with 
red, and the whc^rls closely wrinkled. It is bluntly 
keeled, and there is often a white spiral line on the 
body- whorl. The umbilicus is fairly large, and* deep. 
Although not well known to others than conchologists, 
owing to its nocturnal habits, it is very plentiful 
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alortp^ hodgerowpi, in gardens and woods. It is partial 
to beds of strawberry and violet, and in the former 
inaiy do great damage to fruit without its presence 
being suspected, the destruction being debited to 
birds. If a visit be paid to the strawberry bed 
after a heavy summer shower, a different tale may 
l>o told. Thruslies appear to be very fond of this 
species as a food. ‘In its young state — ^that is up to 
the age of four Avhorls — the shell is covered with 
hairs, but these are short anrl readily fall off. 

Thci Silky Snail (//. fjvfmxilcita) may be mistaken 
for the Ilristly Snail, but though the diameter of the 
shell is al)out the same in each, that of the Silky 
Snail is thinner, and more globular, being more 
rounded both abov^e an<l below. The colour too is 
greyish white, with some approach to glossiness. The 
thick epidermis is covered with long fine downy 
hairs which do not fall off. The spire is considerably 
raised, the umbilicus exceedingly narrow and almost 
closed. The feel of the shell when handled is quite 
distinct, an<l so numerous are the hairs that it may 
be dropped on hard surfaces with impunity. It is a 
local S 2 )ecies, found on mossy hedgebanks. In Corn- 
wall I found it had a great weakness for the Hart’s- 
toiigue* fern (^Scalniirndriiviih 'U'uZg<i7'e'). The Green 
Hairy Snail (//. 'revelutti) is oE similai* proportions 
to the Silky Snail, but is compressed above. The 
shcill is vei*y thin and semi - tr.ansparent (which 
gvttifhXbhdUt, is not), coloured jmllowish green, and the 
four and a lialf whorls are wrinkled transversely, 
which gives the very deep suture the appearance of 
being puckered. The thick epidermis is covered with 
short white hairs which are easily detached. The 
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mouth is never ribbed. The umbilicus is narrow ^nd 
shallow. Its habitat is on tlie downs along the coasts 
of Devon and Cornwall, and in the Channel Islaft<ls, 
where it buries itself deeply in winter and dry 
weather. 

The Dusky Snail (7/. fitsctt) in point of size and 
shape is much like II. nrciyelciitt , but the shell is 
yellowish brown and it is not liairy. It is so thin as 
to be transparent; it is glossy, and the' five and a half 
whorls are strongly wrinkled across. The umbilicus is 
extremely narrow. Though widely distributed this is 
a local species, and its habitat is among nettles and 
dog’s-mcrcury, under the leaves of young alders, and 
on ferns. It appears to endure a much lower tem- 
perature than most of its congeners, and has been 
found active in winter when the thermometer 
registered several degrees of frost. 

The other members of the genus Heliay are all 
comparatively large. The Kentish Snail (II. ccjunn- 
iict'iXiJi) O'Wes its name to the fact th^ 
specimens from Kent were first observed 
to be different from IT. 'rufc.scf'as, and 
it was then thought to bo peculiar to 
that county. Although most plentiful in 
the south of England its range /3xteiids 
as far north as Northumberland. It has a somewhat 
globular shell, thin in texture and semi-transparent ; 
the colour yellowish white, tinged with ruddy-brown 
towards the mouth and on the under-side, often with 
a narrow white ban<l extending lialf-way or more 
round the body-whorl. Adult specimens have a thick 
white rib just inside the slightly expanded mouth of 
the shell. The umbilicus is narrow but deep. YoUng 
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exafhples have the epidermis covered with short hairs 
which soon, fall or get rubbed off. 

The Carthusian Snail (JH. ccL'rtJi'tLsicL'tvct) claims close 
kinship with the Kentish Snail, but it is smaller, more 
depressed above, more convex beneath, more solid in 
structure, less transparent. The colour is 
yellowish white, tinged with fawn colour, 
usually with a white spiral band on the 
body- whorl as in the Kentish Snail. The 
mouth is strengthened by a white rib, but 
it is placed nearer the opening than in the las. 
species. Umbilicus narrow, and partly concealed by 
the growth of the lip. It occurs only in hollows of 
the South Downs in Kent and Sussex. 

The Copse Snail (^H. avh^ustorxtrri) has a solid and 
very globular shell three-quarters of an inch across. 
Its colour is a pinkish brown splashed and spotted with 
yellow, and with a darker brown spiral line running 
just above the middle of the whorls. In many 
i^ecimens the thin epidermis has largely perished. 
The mouth is strengthened by a broad white rib at 
the lip. The small umbilicus is almost hidden by 
the outer lip. Although its range extends through- 
out Great Britain, it is distinctly local in its occur- 
rence, and docs not appear to inhabit Ireland. Moist 
and shady woods, especially of alder and willow, and 
the neighbourhood of streams, are its favourite resorts. 
It is possible that this species finds abundant moisture 
a necessity, for Mr. T. Scott has recorded that a 
specimen kept in a kitchen knew the way to the 
cold-water tap which it was in the habit of visiting, 
and apparently enjoyed the water which fell upon it. 

’The Sandhill Snail (.ff.jpisaTta) — whose specific name 
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indicates that the original description of it by Petiver 
was founded on specimens obtained at Pisa, in Italy 
— measures three-quarters of an inch across its five^nd 
a half whorls. The ground colour of the globular shell 
is yellowish white, over which runs a varying number 
of spiral brown lines and short oblique streahs. The 
mouth of the shell describes two-thirds of a circle, 
and is strengthened by a slight rib. The small 
umbilicus is partially closed by the expansion of the 
lip. The animal feeds in this country on Sea Holly 
{Enrynngiu.m 'nxctTiii'nx'tJbrrh) and thistles, to which it may 
be found clinging in the daytime in the few places it 
inhabits. These are in the ncighbour- 
hood of Tenby and Manorbeer, in Pem- 
broke ; Swansea, where planted by Mr. 
Jeffreys ; St. Ives and Whitsand Bay, in 
Sandhill Snail Comwall ; Mcatliand Dublin Counties 
in Ireland, and at Jersey and Guernsey. 
It 18 only found on nandhills close to the sea, and 
this fact implies that it may owe its pi*esence in theSe 
islands to accidental importation with ballast from 
the Continent, where it is found far inland, as for 
example in central France and Spain. In the hot 
dry weather of summer it buries itself in the sand 
at the roots of plants. Not only does it skeletonise 
the plants mentioned — it also has a taste for animal 
food ; the Bev. A. H. Cooke relates how he placed 
living specimens of this species and the Heath Snail 
(E. ericetonruLTn) in a box together, but whfin they 
were inspected twenty-four hours later, plscunixcib had 
cleaned out all the shells of evicetomm. * 

The Banded Snail (^H. virgoutet) is an exceedingly 
variable species, a dozen forms being sufficienftly 



ILand-snails 


359 


distiiHlst to have received varietal names. It is very 
probable that It. 'p'isa/rtcib^ eiricetoirvLm, and ccipevoAa, 
have*becii evolved from this species. In the typical 
form the shell is conical, somewhat globose, and fairly 
solid, though not quite opaque. The ground colour 
is white or of a creamy tint. A brown band of vary- 
ing breadth and tint runs spirally just above the 
periphery, and below this there may be five or more 
thinner and IcwSs distinct bands which arc more or less 
broken and blurred. The tip of the raised spire is 
usually brown and shiny. The very regular curves 
of the mouth describe three-quarters of a circle, and 
a little way within a rib is formed in adult shells. 
In many cases the rib is coloured brown, but often 
it is white. The umbilicus is of moderate width, and 
deep. Among the varieties is one totally devoid of 
colour in which the spiral lines are still very evident 
owing to their l>eing less opa<£UC than the rest of the 
shell. The Banded Snail is widely distributed in 
ErfJjland, Ireland, and Wales, but in Scotland appears 
to be found only in Ayu'shire. It is most abundant 
along the south coast, especially in Cornwall, on 
Dartmoor, an<l along the South Downs. To get an 
accurate idea of its profusion in these parts it is 
advisable to walk out on the pastures after heavy 
summer rain : then one can excuse the local idea that 
these snails come not from among the herbage but 
from the heavens, as though they were hailstones. 
Fences, gates, stones, thistles, and grass stems are so 
tliickly coated with them that one marvels how it is 
possible for them to find cover or food at otlier times. 
These mollusks have long been regarded as the source 
of the flavour peculiar to Down mutton, but I think 
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it is usually considered that they are eatcSn in- 
advertently by the sheep in cropping the short 
grass. I am assured by intelligent Cornish fa Auers, 
however, that this is not so : when sheep are turned 
out to feed on the cliff-pastures they make by prefer- 
ence for those parts near the edge where the “ sheep- 
snails ” (//. and If. (toitict) are most plentiful, 

and they thrive exceedingly upon them. They do not 
appear to hibernate. Full-grown specimens measure 
a little more than half an inch across. 

The Heath Snail (/T. ey'ic.etoTxini^ is like a largo 
Banded Snail that has been depressed until the spire 
is very little higher than the large body - whorl. 
White predominates as the ground colour in small 
specimens, but in largo individuals it is chiefly cream 
or pale buff, only the top of the inner whorls being 
white ; the bands are less numerous and not as deeply 
coloured. The mouth is more nearly round, and equal 
to four-fifths of a circle. The internal rib is only 
developed occasionally ; and the umbilicus is Aary 
wide. Large specimens measure three-quarters of an 
inch across. It freejuents dry pastures and downs, 
both inland and maritime, where it may be found 
about thistles and furze - bushes. It is very shy. 
Jeffreys describes it as going into liibernation in 
November, yet I have on several occasions found it 
in Surrey during mid-w inter hanging to dead thistle- 
stems and grasses on the bordei*s of fields whose 
newly ploughe<l ridges were frozen hard. •It is said 
to suffer from the attacks of tlie Hevil’s Coach-horse 
Beetle {Ocypxjis oZen-s), which attacks it with its*strong 
mandibles and eats it. It is widely distributed through 
the United Kingdom. 
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The Wrinkiled Snail (//I. ca'perdtci) may be regarded 
as a smaller edition of the Banded Snail in which the 
spiral 4inos have got broken up ; though in typical 
specimens the prijicipal band, just above the periphery, 
is well defined. Its grouml tint is not white, but a 
pale fawn coloui% and it is without the gloss of the 
three previous species. This last character is due to 
the growth lines acrof^s the whorls being lierc very 
prominent, as indicate<l in its names. It is also mucli 
depressed, and its umbilicus is relatively larger tlian 
that of H. 'ijirga.tcL. The mouth is the same shape as 
in that species, and the animal has mucli the same 
trick of showing its abundance after rain. It 
inhal)its the same situations as viTg<ttit, but is also 
froc^uently found in woods, on the trunks of beech- 
trees. Some forms arc as conical as irlrgcvtcu, whilst 
others are as depressed as cricetoTxiiii . 

Some of the varieties closely i*csemble varieties of 
'vivgatu, but those of cnpenrciUL can always be 
distisiguishcd by the wrinkles. The var. otixciUl is 
smaller, with broader and darker bands, and the 
Rev. S. S. Peai’ce some years since, in the JoxitikiI of 
Conchologg, explained why this variety is found 
almost exclusively on downs where sheep are 
pastured. .Occurring with the ordinary mottled form, 
lie argued, omufd was far more conspicuous, and 
therefore the sheep could avoid them, whereas the 
loss conspicuous mottled forms were eaten, leaving 
more of the dark form to live and propagate their 
beneficent variation. Xow this reasoning would be 
satisfaotory, but for one thing : it proceeds on the 
assumption that sheep object to snails and wish to 
avoid • them : whereas, as we have shown in the case 
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of virgcttft, they esteem them as food. It ts more 
likely thfit tlie dark colour of the shell may be 
accompanied by .a difference in the 11a v our Tbf the ’ 
mollusk whicli renders them less palatable to tlie 
sheep, wliich have learned to avoid them by means * 
of the colour. 

The Pointed Snail (/Z. aewta,), owing to the great 
height of the spire, resembles a Hxil'inwbR. Jefireys, ’ 
following Forbes and Hanley, actually included it in 
that genus ; but by general agreement it has since 
been restored to the position originally assigned to 
it by Muller. As will bo seen from the figure, its 
shell is a cylindrical cone a little more than half an 

4 inch high, of an impure white colour, streak e<l 
across the whorls with bi’own, and one or two 
si)iral bands of dark brown or black — fre- 
quently reduced to one, which is restricted to 
the body- whorl, and sometimes entirely want- 
^Sn"at1** ing. The spire tapers regularly, but ends in 
a blunt tip. The oval mouth has a thrti lip, 
and the narrow umbilicus is almost covered. It 
inhabits sandhills and grassy downs closi^ to the sea, 
chiefly in the south and west of England ; Wales ; 
islands off the west coast of Scotland, and along the 
Irish coast. It is exceedingly abundant, #and shares 
the double distinction w^ith vlvtjcLtiJi of being a “sheep 
snail ” and being repute<l to fall in showers from the 
clouds. Sheep are exceedingly fond of it, and I have 
often seen them feeding on dangerous loc&e edges of 
cliffs though precisely the same grasses grew on firm 
ground above, but in the former position this sheep- 
snail was abundant, and therefore the feed was more 
desirable. When the air is dry the snail glues the 
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lip of -its shell to a ^*ass stem and retires well 
inside. 

Th€5»Brown-lipped Snail (^H. memovalis) is globular, 
or what would be regarded as the typical form of a 
snail’s shell. Commonly the ground colour is a 
clear yellow, but it varies from white to pink and 
sometimes brown. Upon this are laid five cleanly 
marked brown spiral lines, of which the two broadest 


are below the periphery, and three narrower ones 
above. The epidermis is tliin and glossy, but in 
many mature individuals it is more or less dull and 
perished. There are about five and a half whorls, and 
full-grown shells measure little short of 1 inch across. 


The mouth is an irregular crescent in 
shape, with the brown lip turned 
slightly outward and strengthened by 
a dark bar within. There is a narrow 
umbilicus, which is open until the 
shell is full-sized, when it is covered 



oveip entirely. There is considerable 


variation, as we have indicated, in the colouring of 


this shell, but a much greater amount is seen in the 


presence, absence, or amalgamation of some or all of 
the five spiral bands. In some, apart from the dark 
lip, the sl^ell is quite unicolorous ; in others only the 
central band is present. The three upper and the 
two lower bands may be united into two broad areas 


separated by a thin line of yellow and flanked above 
and below by the lighter tint ; in fact nearly every 
possible permutation may be found in a large ‘number 
of specimens. This snail is exceedingly abundant in 
hedgerows throughout the country. It appears to be 
specially partial to the Stinging Nettle as food and 
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shelter, but on dewy evenings and after rain it roams 
freely over the adjacent hedges. It is the snail 
whose shelly fragments chiefly surround the thrush’s 
sacrihcial stone. It has long been a serious c^uestion 
among conchologists whether this and the form 
known as H, hortensis are distinct or one, and there 
are earnest and convinced advocates of each view. 
We agree with the ** lumpers ” that the possession of 
a pale lip and column can scarcely be held a 
sufficient reason for the separation of two forms that 
agree so closely in almost every point — especially 
when they are admittedly the most variable among 
our land shells in respect of colour and banding. 
However, for convenience we hero treat them 
separately. 

The White-lipped Snail hortensia) agrees with 
the foregoing, except that it is usually somewhat 
smaller, witli the mouth, rib, and central column pale 
coloured. It is found in similar situations to the 
dark-lipped form, but not often with it ; and it is 
less widely distributed, though equally plentiful 
where it occurs. 

The Common Garden Snail (Hi asperseC) is far too 
common to please any gardener. Full-grown indi- 
viduals measure nearly inches across^ the 6ve- 
whorled shell. The epidermis has a little' gloss, but 
this soon passes, and as a rule its appearance is dull 
and shabby. The ground colour is normally a 
brownish yellow, over which run five v^ry dark 
brown bands, but these are always much bfoken and 
the yellow appears across them in zigzag streaks. 
The spire is not much raised, and the tip of it is 
broad. The lip is white, thickened, and reflected. 
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XTmbilicua perceptible only in ^'oun|r specimens. 
Tlie Garden Snail is widely distributed tlirougliout 
these ^islands, and in some places is remarkably 
^abundant. Each individual deposits about a hundred 
eggs, so that, unless the thrushes, blackbirds, and 
glow-worms come to his aid, the prospects of the 
cultivator are very bad. They go into hiberna- 
tion rather early, many clustering together, and 
attaching the mouth to the shells of their fellows in 
some snug corner. They have their regular roosting 
place, from which marked individuals have been 
noted to emerge on their food-finding expeditions at 
evening, and returning to the identical spot next 
morning, much as the limpet does to his pit on the 
rocks. -A few years since I noticed that a RichaTdia,, 
that stood in a large pot in front of the house, had 
been much eaten, and a large thick-shelled aaperaa, 
was found clinging to the shady side of the pot. 
Pencilling my initals on his shell I hurled the snail as 
far«as I could. Next morning he was again attached 
to the pot, though to regain it he had to cross a very 
broad road and climb a low wall. A second and a 
third time the same thing happened ; but the third 
time his shell was a good deal damaged ; and when, 
after again hurling him away, he did not return I 
concludetf that the coastguard’s foot had come upon 
him in the dark. Mr. C. Ashford, experimenting in 
the same way, marked seven aapevset with white 
paint as jbhey lay under a broken flagstone. At ten 
p.m. three of them had disappeared, but they were 
back pext morning. That night at ten o’clock it was 
found that five had gone off, but the following 
morning six out of seven were at home again. The 
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eggs are laitl in cup-shaped hollows at the roots of 
grass, etc., and covered with a little earth. '3’'he isnail 
becomes full-grown in about twelve inontlis frenn the 
time of hatching, and liv'cs about five years. This 
species appears still to be eaten in the north of Kngland. 

The Apple Snail or Roman Snail (7/. ‘ponrrbCJutlcC) is 
the largest of our native sj^ecies. The Grarden Snail 
has usually an untidy vagabondish appearance, but 
the Apple Snail as constantly looks neat and clean. 
The ground colour of his shell is a creamy tint, 
and upon it are from three to five spiral bands 
usually of pale brown. The surface is not so smooth 
as in cispertiCLy the lines of growth being more dis- 
tinctly raised. There are five whorls, and the mouth 
is nearly round. The umbilicus is very small. The 
fact that this species is restricted in range to a few 
southern Knglish counties, and its local occurrence 
even there, has caused a wide belief in the legend 
that it is not indigenous, but is one of those 
creature-comforts introduced by our Roman con- 
querors, and left behind as a contribution to the 
future civilisation of the British barbarians. Others 
have placed the date of its supposed introduction in 
the sixteenth century, and more than one individual 
has been indicated as the philanthropist to whom we 
are indebted for so fine an item in our molluscan fauna. 
The Pro-Romanists, liowever, point to a number of 
acknowledged sites of Roman camps and villas in 
whose neighbourhood this snail is found : ,here, say 
they, is evi<lcncc that the Romans and the snail were 
fellow colonists. On the other hand, those who put 
forward the autochthonic claim, point to the fact 
that there are many important Roman stations — such 
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as York — where there is no vestige of the snail, whilst 
on the chalk ranges of the south it is abundant with- 
out the slightest regard to sites of Roman habitations. 
• There is a general impression that the name Apple- 
snail is reflected in the specific nfime pomcitia,, but 
this is a mistake, the word being taken not from the 
Ratin pomun/Th, an apj)le, but from the Greek a 

pot-lid. The reference here is to the solid chalky 
epiphragm with which it closes the mouth of its 
shell before liibei’nation. When the time comes for 
its winter rest it seeks the shelter of stubs in the 
copse, and there burrows down through the dead 
leaves, sometimes a little into the earth beneath them. 
With its slime it unites some of the leaves to form a 
roof, and then getting its shell in such a position 
that the mouth is upward, it constructs the thick 
epiphragm, and within that again an ordinary filmy 
epiphragm such as other species make. It is usual 
with snails to leave a minute aperture in the 
epiphragm to admit air, but this thick “ pot-lid ” of 
pomcut’lcu is not perforated; rather is it that the 
whole structure is porous, as though made of plaster 
of Paris, which it resembles. About April the 
mollusk wakes up and pushes aside its doors, coming 
out with % good appetite to feed on the tender young 
leaves. In May these snails pair, and in the first half 
of June they deposit their eggs. 

In the year 1854 Mr. E. J. Lowe, F.R.S., communi- 
cated to the Royal Society some observations on the 
growth of land-snails, in whijgh he stated that “ most 
species^bury themselves in the ground to increase the 
dimensions of their shells. H. porruit ia and other shells 
(sic) retreat for that purpose in summer, having their 
•4 , 
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heads and the mouths of their shells downwards.” 
Although this statement was quoted by Jeffreys' and 
most subsequent writers, it did not appear to be sub- 
stantiated by further inrlependcnt observation, and it. 
always appeared to me to be found on an error, , 
because tlie beginning of shell enlargement is a' 
delicate film wliich has to be hai*dened by exposure to 
dry air befoi'e the more mineral j>ortions are spi*ead 
upon it. Such a process seems impossible in the 
earth. On 0th June 1894, when in company witli a 
party of fellow mxturalists on the chalk - hills at 
Heigate, I felt sure at last that Mr. Lowe’s theory 
was the right one, for I found dozens of H. poinxuticb 
with their shells partially buried in the chalky soil ! 
Closer investigation, however, revealed the fact that 
instead of burying themselves for shell enlargement, 
the snails were excavating holes in which to deposit 
eggs. A number of snails were actually removed 
from above holes which they had roofed in, all but a 
small central aperture. Several of these chambers 
were opened, the eggs counted and removed. The 
internal space was etjual to the size of the shell, and 
the contained eggs varied from seventeen to thirty- 
one ^ in number. Probably it was the excavation of 
those pits — effected with the foot I imaging — that Mr. 
Lowe mistook for the beginning of a 3 stivation. 

The eggs of punmatUt have a rough-surfaced, dead- 
white, chalky shell, which may be blown like the egg 
of a bird, and will permanently retain its irregular 
roundish form. They hatch in from twenty to forty 
days, and the snail-chicks on emergence are »s large 

^ ^£lss F. M. Hole tells me that lier cai>tive have laid as 

many -as seventy e^gs. 
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as the egg-shell, which they use for their first meal 
after the manner of caterpillars. 

In* the Lesceivt of Mcjunn^ Darwin relates a circum- 

• stance that happened to Mr. Lonsdale, in which H. 
X>f>mcttia, appears in a new liglit. A couple of these 
snails were turned into a small garden hut ill-provided 
for their comfort, and one of them was in a sickly 
condition. Next door was a garden of a better sort, 
so when the robust snail ■climl)ed over the wall into 
this better lan<l it looked as though friendship was 

* not so strong as self-interest ; and yet he had gone 
but as a pioneer to spy out the land and save his 
friend needless exertion should it prove to be less 
suitable than it appeared. About twenty-four hours 
later the absentee returned, and evidently gave the 
pther a glowing account of the world beyond the wall, 
for they both started off on the same track and turned 
their backs on the unsatisfactory enclosure. 

A very pretty snail of pyramidal form, with fiat 
baiflU and keeled whoi’ls terrestTiti), was found in 

the year 1890 by Mrs. M‘Dakin, a few miles out of 
Dover. There was a colony extending for half a mile, 
along a chalky bank by the roadside, far from houses 
and gardens. The snails climb tall grasses, like Jf. 
acuta ; and they pass the winter among lumps of 
chalk, their shells closed by an epiphragm. It is 
almost certainly not a native, but was probably intro- 
duced from the’ shores of the Mediterranean some few 
years prior to Mrs, M‘ Dakin’s discovery. 

And now we have done not only with the great 
genus Heliap, but with the family Jlelicidai ; the, family 
JPupicUe claims attention. In this family we shall find 
the shell of an elongated, more or less cylindrical 
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form, the mouth narrowed, and often further r^pced 
by tooth-like growths. The genus BxUi'iiX'i'n'ius, which 
has but two British representatives, agrees generally 
with Helix, but the tentacles of the animals are shorter, • 
and the character of the lingual teeth is different, the i 
rows being curved towards the margins. Tlio Moun- 
tain Bulin (i?. moiirtciTius) has a semi-transparent shell 
about two-thirds of an inch long, slightly 
glossy, and of a pale brown tint. The surface 
is crossed by delicate spiral and transverse 
lines, the crossing of which gives the shell the 
appearance of being minutely shagreened. 
There are seven, and a half wlioils, the body- 
W'horl accounting for one-half the shell. The 
oval mouth, which has a white lip, is reddisli within. 
It is found on the trunks of ash, beech, and hornbeam, 
in Somerset, Oxfordshire, Gloucestershire, and Suffolk 
only. The Lesser Bulin (2». ohscit/rws) is very like it, but 
smaller — a little more than one-third of an inch long. 
It is further distinguished from the very simfiar 
'TYioivtamAJba by being more glossy, the absence of spiral 
lines preventing the shagreened appearance of its con- 
gener ; there are only six and a half whorls, 
the lip is not so thick, the inside of the mouth 
is white, and the body-whorl is only equai to 
two-fifths of the whole. It is an inactive 
creature, sticking on the bark of trees (beech 
chiefly), apparently feeding upon the immature mosses 
and lichens that grow thereon, and disguising itself 
so that snail-hunting birds may pass it as a bit of 
dirt or one of the small knots that are so common 
on beech bark. It docs this by covering its shell 
with slime and dragging it across dirt of various 
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kinds,* which gets picked up by tlie slime. The 
process several times repeated, the shell soon bears no 
resen^lance to itself. The young of 2?. 'im}'nUt7t'VLS 
.sometimes covers itself in the same way, as does the 
young of the next species. 

The snails of the genus L'npd are elongated like 
those of H'olvi'tx'lniWbSy but the spire ends in a short 
point. The mouth, which is usually horse-shoe shaped, 
or half-ov'al, is guarded by teeth or spiral plaits or 
folds. Some of the animals have tlie lower pair of 
tentacles in a rudimentary condition, or they arc 
altogether wanting; these are sometimes separated 
to form jinother genus, X^eriigo. There are fourteen 
native species, and most of these are so minute that 
,vo shall not attempt to give distinguishing descrip- 
tions of each, but a list of tliem will be found in the 
Appendix. They are social in their habits, and where 
one or two specimens are found a slight search will 
soon be rewarded by the discovery of others. Old 
mc^sy walls with crevices, stone dikes, the loose bark 
of trees, and among moss, are the favourite resorts of 
these Chrysalis-snails. 

The Ijargcj Chrys.alis-snail (2**. sen tie') is only large 
by comparison with the others ; it is about one-third 
of an inch in length. There are eight or nine 
yellow-brown wliorls,’ of which the last four 
are of pretty equal whlth. The mouth is 
largely occupied by eight or nine tooth-like 
extensioi^s of the thickene<l ]ii>. It is a local 
form, fouinl on rocks and in woods in IGngland 
only, and chiefly in the south. 2^. cyli'ndracea, 
is the most widely distributed of the genus. It is about 
one-seventh of an inch long, almost oval in foi'in ; the 
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almost triangular mouth with a tooth on the^ pillar 
and one on the pillar-lip. 1 *. ciiiyliccLy found no farther 
south tlian Herefordshire, measures only oiie-ty^elfth 
of an inch, and has a semicircular mouth protected 
by seven or eight teeth. L, nmiJuscoruiix is one-seventh 
of an inch, has a white rib outside the lip, and a small ' 
tooth on the pillar. Widely distributed south of 
Scotland. L. edeiixtulGby of similar proportions to the 
last, has a semi-oval mouth without teeth. Generally 
distributed. P. 'n'li'tiuitiiisirtuv is similar to the last, 
but smaller (one-twelfth of an inch), without teeth. 
Recorded only from the Isle of Wight, south-west 
Yorkshire, Durham ; Edinburghshire ; and Kerry. jP. 
atpefitnriH, one-twelfth of an inch, has a semi-oval 
mouth with four or five teeth. It occurs only in south- 
west Yorks, south Northumberland, Westmoreland, and 
County Londonderry. L. one-tenth of an 

inch, globose, mouth semi-oval, with four cqtiidistaiit 
teeth, strengthened by a slight rib outside. Found only 
in County Galway. -P. rixoali'nsuv'ixct, similar to the J^ist, 
but more barrel- shaped, and with a stronger rib out- 
side lip. Found only at Otterbourne, Hants ; Hitchin 
and Rye House, Herts. L. oval, oiio-tenth 

of an inch, n\outh strengthened by an outer rib wliich 
protrudes slightly insi<le and from which spring two or 
three of the four or five teeth. Common, dnd widely 
distributed. L. nxOjixi/ruti <ty one-twelfth of an inch, 
mouth somewhat pear-shaped, with from four to six 
teeth, two or three of which siiring from a white rib 
inside the outer lip. Occurs in Anglesey, Derbyshire, 
south-west Yorks, Durham ; and County Londonderry. 
L. cLyitivertigo, one-twelfth of an inch, mouth hsHf-oval 
with from six to ten red- brown teeth, and strengthened 
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by ai» external rib. Moderately common. L. piisilUt 
and L. cil^g^lstiolr differ from all the rest in having 
sinis^ral shells, i.r.. the mouth opening faces our 
left side as we look at it. 2^. p\is'lllcL is one- 
fourteenth of an inch, the mouth triangular- 
oval, with six or seven teeth, and a strong antivlTugo 
yellowish-white rib ])oth inside am] outside. It 
is very local, but has 'been reported from north Devon, 
Oxfordshire, Notts, Derbyshire, west Yorks, Durham, 
Northumberland; Ayrshii*c; and County Londonderry. 
-P. aiigiiAitior is only one-sixteenth of an inch, and pro- 
portionately narrower than piisiVlQi\ the mouth more 
triangular and narrow, "with four or five teeth, and a 
rib as in the previous sj>ecies. It occurs at the roots 
of grass in wet places, but is very local. Its recorded 
stations are in Derbyshire, Yorks ; Sutherland ; County 
Londonderry, Sligo, Galway west, Cork south. 

It is to be presumed that the tooth, which are so 
important a character of these shells, sei’ve a practical 
purpose ill keejung out minute insect enemies which 
frequent the same situations. 

The Tree Snail (^lialca, pcr^veT»a^ is the sole British 
representative of its genus. It is not greatly unlike 
a 22 ulimi'mis. The animal is much the same, 
Pk though its teeth and their arrangement on the 
radula are difFerent. 'J’'here is a central tooth 
with 20 laterals on cither side in each row, and 
the number of rows is 130 — a total of 5330. 
Snail The shell is club-shaj>ed, thin and glossy, coiled 
to the left as in yellowish brown 

in cqjour. The mouth is somewhat jiear - shaped, 
without teeth, except that occasionally full - grown 
specimens are found with a small one near the 
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centre of the ba.se of the last whorl but one.* The 
length of the shell is about one-third of an inch.** It 
affects old mossy trees and lichened rochs, hiding 
under the loose bark of the one, and in crevices of the 
other so long as the air is dry ; but after rain the 
whole colony walks out upon the surface. It is 
widely distributed, but local. 

The Door-shells {CUmbtillujC) belong to a very exten- 
sive genus, nearly a thousand species being known, 
but in this country repr-esented by four species only. 
These are spindle - shaped, twisted to the left like 
IBalecb, contracted into a throat behind the pear-shaped 
mouth. Within the mouth are seen two spiral 
ft. plates, and on turning the shell over these may 
ok he traced through the shell some distance into 
the body-whoi'l. In some specitis there are 
vjMK intermediate ridges on the pillar and the outer 
lip. Within the thro.at there is narrow 
Plaited twisted plate of shelly matter, attached to the 
shell pillar by an elastic foot. This plate is tlie 
i'lti'Ubslilv.m, which automatically closes the 
throat when the mollusk withdraws inside, and which 
is pu.shed aside when the animal emerges, and so acts 
as an operculum. The clausilium is obviously a 
protection fi*oiii the inroads of beetles of the family 
SUiphyli'ixiclte other small insects, but it is strange 
that such defence should not be provided until the 
mollusk has reacherl maturity. Until the shell is 
nearly full-grown there is no sign of thi;^ device. 
There is a slight slit-like umbilicus almost hidden 
by the thickened and expanded lip. They are all 
lierbivorous, and probably at times retain their eggs 
until hatched. 
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The Plaited Door - shell (6'. lamvincutcu) is smooth 
ancf glossy, semi - transparent, yellow - brown in the 
iippor half deepening to ruddy - brown below. The 
whorls are more rounded than in the other species, 
and the teeth in the pillar arc stronger. There arc 
three or four plaits or folds within the outer lip, 
which are visible through the shell. The oblong 
clausilium has a deep marginal notch near the base. 
The length of the shell is two-thirds of an inch. 
Although we must call it a local species it is widely 
distributed over England and Wales from Northum- 
berland to North Devon and the Channel Islands ; it 
also occurs in Perthshire. It feeds upon mosses and 
the germinating spores of lichens, etc., wliich abound 
on tree- trunks. Ash 'and beech arc its favourite trees, 
Especially beech, whose trunks it ascends at evening, 
spending the day — except in wet weather — in the 
angles between the roots. There appears to be a pro- 
tective value in the shape, size, and tint of their shells, 
iif spring-time, at least, when in their first journeys up 
the trunk they are more exjjpsed to the scrutiny of 
birds. At this time the brown envelopes of the beech 
buds are falling in millions and stick on bark and 
moss, and as these exactly resemble tlie luiniiiatcc 
shells by*ds in searching for the latter must have a 
trying time. In the angles between the roots numbers 
of these envelopes gather and persist for months ; 
there also under tliese O. will bo found 

gregarious. The eggs are descrilved by Bouchard- 
Chantereaux as of enormous size when compared with 
the iyiimal, to be even larger than the mouth of the 
shell, and to number about a dozem Deposited in 
August or September, they hatch in three weeks, and 
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the youn^j arrive at full size in two years. I .have 
found the white variety in plenty living in cavcVns 
wrought by other creatures in tlio rotten stump of 
a felled beech, and fancy the deficiency o£ colour may 
be duo to the darkness of their habitat. The greenisli- 
w'hite shell is certainly more protective amid such 
surroundings than the ordinary colour would be ; and 
it is not difficult to realise how natural selection would 
bring about a distinct race of white Clausilias under 
such conditions. 

The Two-lipped Door-shell (O. hlpllcatci) is slightly 
less in size than C, lu'nxi'nntci, and instead of being 
rounded .and glossy the whorls are com- 
pressed and closely covered by fine but 
distinct ridges, some of which are half 
wdiite. It is a duller, more grey -looking 
shell than that of the glossy 
but a further distinction is found in 
the mouth. In litrui'iiciUt this is con- 
tracted above into a narrow chanr^k"*! 
like the lip of a jug; in htplicata, there is such a 
lip below as well as above. It is a very rare species, 
and has only been recorded from the counties of 
Wilts, London, and Herts. The London localities 
lie .along the Th.ames between Putney and Hammer- 
smith, but recent municipal “improvements’* have at 
least restricted these. Fifteen or sixteen years ago 
at Putney I could al\rays put my hand on a few 
specimens for a conchological friend, but I under- 
stand that an embankment of the most solid type has 
improved away my particular hunting ground and 
buried the Clausilias. HiplicaUt spends its days at the 
roots of willow-trees, and at night ascends the trunks. 
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TJ^e Two - toothed Door - shell ((7. hicCeyitatcby is 
generally similar to the last named, but much 
sms^ler (half an inch long) an<l more slender in pro- 
portion. The whorls are covered with ridges in like 
manner, but these are not so high as in hipHcata. 
The mouth, too, is similar, though smaller, but the 
base is rounder, less channelled than in the last. 
The clausilia of the last species, this, and the next, 
differ from that of Iwm'iyiatcL in not being notched. 
This is a very variable as well as abundant shell. 
On mossy walls, stone dikes, and the trunks of 
trees throughout these islands, it may be found in 
great numbers. Jeffreys expresses a form of astonish- 
ment produced by specimens that were partially 
smooth, and which Dr. Turton and himself once 
considered to be the Continental (J. pctTV'uIu. Such 
examples are common, and if Jeffreys had examined 
them with a lens he would have discovered that the 
ridges ^ire almost entirely a matter of epidermis, and 
tj^at where this has been removed by abrasion in 
dragging the shell into narrow chinks, or by the 
radula of a brother, the .shell is left nearly smooth — 
agreeing well with his own description of C. ptirvulct, 
“ quite smooth with the exception of some very faint 
transverse lines, which are only observable with a 
lens.” * 

Rolph’s Door-.shcll (O, roljjh'i') is about the same 
length as O. bi<Zcntata, but of greater breadtli and of 
thinner material, and covered with a slightly glossy 
red-brown epidermis which is wrinkled into ridges as 
in the last species. In many sijccimens the ridges 
have* almost entirely disappeared, leaving a dull dirty 
grey surface. There are fewer whorls — nine or ten 
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as compared with twelve or thirteen in the other 
species. The mouth is much the same as in hidenthta. 
One fnark of distinction given by authors is,, the 
presence in nrolx^hi of several minute teeth between 
the folds on the pillar ; but this is not reliable, for I 
have specimens of hidemUitct with these teeth. The 
chief differences between the two consist in the more 
slender proportions of hidenUttcLt the coarser ridges of 
volpltl^ the larger and broader mouth of the latter, 
and its lighter colour. It occurs among dead leaves 
and under the bark of trees. It is distinctly local, 
its distribution in these islands being restricted to 
the following English counties : — Hfxnts north, Sussex, 
Kent, Surrey, Berks, Glostcr east, and Notts. 

The family SHenogi/T'idiV is represented in this 
country by two genera and three species of smallc 
snails. The animals have the radula teeth arranged 
as follows : central tooth small and narrow, the 
lateral teeth much larger, with their ends divided 
into three points, of which the central is the largest, 
and the marginal teeth are similar to the laterals, 
but swollen. The shell is a long dextral spiral 
with a blunt apex, more or less translucent and 
shining. 

The Slippery Moss-snail Ixdjvlcix) well 

deserves its name, for it is so excessively 
glossy that it readily slips through the fingers 
and v^anishes aiintmg the moss. There are 
only five whorls of a pale yellow-bro\yn tint, 
transparent, the last whorl being equal to 
half the shell. Mouth nearly oval, the lip 
thickened within and rounded. It is found among 
moss and at the roots of grass ; also under stones. 
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deaci»leaves, and decaying^ wood, in damp and shady 
situations. So habituated is it to damp that it can 
cndii&ro immersion for several houi-s, a degree of 
endurance fostered probably by the occasional 
flooding of its liaunts, drowning off those less 
hardy in tliis respect.' It is generally distributed. 
Length, a quarter of an inch. 

The Three - toothed Moss-snail (^. tTiclens) is of 
much the same dimensions as the last, but owing to 
the seven whorls being individually less 
rounded its outline is not broken by the 
sutures. The colour, too, has a suggestion of 
red in it, which is more evident about the 
lip. The mouth would be pear-shaped but Three- 
for three sti'ong teeth arising from tlie very M*osV-lntii 
%liick lip. It lives gregariously among moss 
and dead leaves in woods, but it is local, one might 
almost say rare. Its range extends from Cornwall 
and Sussex to Northumberland. 

• The Agate Snail i^CcecilicLnelUf, cvcicxtlci), though only 
about one-fifth of an inch in length, is interesting on 
several grounds. It is entirely subter- 
ranean in its habits, it is blind, and it is 
carnivorous, or at least supposed to exist 
^ upon animal matter. The animal is white 
and almost transparent ; its shell also is 
Qf ivory-whiteness, thin and transparent. 
Agate Snail ^ith an ii'idescentT gloss. It lives at a 
depth of from 1 to 3 feet below the sui-face, and 
to show preference for the neighbourhood of bury- 
ing grounds. It never comes to the surface unless 
turned up by the spade, or thrown out of their 
burrows by rabbits. As a consequence the search for 
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it is attended with some difficulty. It is very •local, 
and does not appear to have been recorded for Wales, 
Scotland, or Ireland. • 

The Amber Snails represent the family l^ttccineidai^ 
and comprise four nativ'e species. The animals are of 

a gelatinous consistency, 
and are usually a little 
too big for their sliells. 
There are four tentacles, 
but the lower pair are 
very short (in some 
species wanting). The 
foot is largo and oblong. 
The characters of tlie 
radula are shown in the figure below of the median 
and lateral teeth. A complete row consists of 65 
teeth, and there are 50 rows, or 3250 in all. The shell 
is very thin, containing little mineral matter, amber 
coloured, with a short dcxtral spire, a large body-whorl 
and mouth. They freejuent the margins of lakd*^, 
ponds, and ditches, feeding upon the vegetation, and 
capable of enduring temporary submersion, which is 



Row of tooth of radula of Succinca jnitris 


probably often of a voluntary character. They may 
sometimes be seen floating on the surface, slicll down- 
wards after the manner of Llnrrvnixtcu and Lhysa,. 

The Large Amber Snail {Sitccinnecb 'p'u;tnri,s) has a 
semi-transparent oval shell of three or four whorls, 
the last being equal to four-fifths of the whole shell. 
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witla an oval moutli. It is very common on tho 
aefial portions of plants growing in the water. 
SpQpimens are sometimes found with tho tentacles 
abnormally distended, a feature 
that would be sufficient to causes 
some enthusiastic “ splitter ” t(j 
malce a new species of it, dubbing 
it crttssiccrt'Tiifi \ But this is really 
a similar case to that mentioned in connection with 
JAnmixoiCt t't'\Li\ccU^Uaj and the Liver Fluke in an earlier 
chapter. In the present instance it is a fluke that is 
destructive to birds — 'inacTOSifyni'am, Birds 
like the blackbird, thrush, and wagtail are very partial 
to Amber Snails, and the parasite having hereditary 
knowledge of the fact, gets its young into H. 

%whero they push their way into the tentacles and 
thrive at the snail’s expense. But the completion of 
their life cycle must take place in the body of a verte- 
brate ; so wdieii tho Amber Snail is oaten by tho bird, 
y:ie DlstonniAjb is in a position to fulfil its destiny. Tho 
Graceful Amber Snail (^. elegtiixs) has a darker and 
more slender shell, with a longer and sharper spire, 
but it is open to doubt if it is anything more than a 
variety of >Si. with which it is found, 

and, according to Rimmor, with which it 
*couples. The Small Amber Snail (^S. ohlongcC) 
has certainly more claim to be considered dis- 
^ , , tinct, for its form is nearer to that of Limnoia, 

Amber ^ aiid its habitat is different. The shell is 
oblong-oval, rather solid, brownish, and with 
a proportionately large spire, the body-whorl being 
equal to only tw'o-thirds of the whole. The mouth 
is rounder than in the other species. Its length is 
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about a quarter of an inch. Instead of frequen^ting 
watersides it prefers ditches that are dry, and " to 
retire beneath stones, but it is very restricted in, its 
stations so far as they hav^e been discovered in this 
country. It has been found in north-east Yorks, 
in Glamorganshire, in Edinburghshire, and in County * 
Cork. 

The last of these land Mollusca that we have to 
notice is a very remarkable creature, the solitary 
British representative of the family Oncltidiidw. It 
is a little-known slug, Onfichidiella celtica, which is 
found only on the Cornish and south Devon coasts, 
where little colonies live so near the sea that, follow- 
ing the ebb and retiring before the flowing tide, the 
waves break over them without permanently sub- 
merging them. The young are provided with a 
shell, but this is afterwards cast ofl', and the adult is 
only covered by a thick warty mantle. In some 
species some of these warts bear sense - organs or 
** eye-spots.” There is only one paix* of tentacles, 
supporting the eyes. The sexual orifices are widely 
separate, that of the male under the right tentacle, 
that of the female at the end of the body. There is 
no pulmonary chambei- as in all the snails and slugs 
we have been describing, and breathing has to be 
performed through the skin and the warts on the 
back. Their food consists of sand — or rather they 
eat sand in order to digest out the particles of 
organic matter that have become mixed with it. 
They are regarded as air-breathing land-mollusks 
that are reverting to a marine or semi-marine mode 
of life. 






is tlio ortho- 
dox popular name, but as 
the compound word implies 
a creature very different 
f4|om any mollusk, the less it is used the better. At 
first sight it is difficult to imagine that the re- 
markable creatures included in the class Cephalopoda 
have anything but the most remote relationship to 
the slugs, snails, and bivalves treated in the fore- 
going chapters. It is by far the most highly 
organise<i class of Mollusca, and there does not 
appear to be any existing forms helping to bridge 
over the gulf between it and the other classes. 
As all .the British species belong to the order 
Dibranchia, our remarks will apply only to them 
as types of the class. Unlike most mollusks they 
are symmetrical animals, the right and left sides 
being equally developed. The shell, variously 
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modified, is internal, though the Nautilus of» the 
oi'der Tetrabranchiata possesses an external shell. 
They have powerful jaws developed into some 
semblance to a mandibles, and acting like 

these. Within these jaws there is a comparatively 
small radula, the jaws preforming much of the 
work falling upon this organ among the Qastcropoda. 
The teeth are not numerous, and they do not exhibit 
that great diversity of foriri and size seen in other 
groups. This is largely due to the fact that tlie 
Cephalopods are all carnivorous ; and the uniformity 
of food produces similarity of teeth. 

Their bodies arc divided — ^not always distinctly — 
into two regions, the head and the trunk. The 
head is encircled by eight so-called “ arms,” con- 
nected at their bases by a skin. Attention to thcp 
embryonic development of Cuttles shows that these 
arms arc analogous to the “ foot ” in the Gasteropods. 
At first the mouth is in advance of them, but 
ultimately tlicy come to encircle it. Beneath the 
arms are two large eyes, much more highly 
specialised than in other mollusks but differing in 
structure from the eyes of vertebrates. There is 
a transparent cornea, an anterior optic chamber 
between it and the lens, an iris, a posterior optic 
chamber, and a retina. These eyes are serviceable 
not merely for transmitting light sensations to the 
nervous system as in the snails, but for actual 
observation, as may be proved by experiment. 
Owing to the concentration of the chief nerve 
ganglia into one unbroken mass, we have in the 
Cuttles the nearest approach to a brain afforded 
by the Mollusca. The inner face of the arms is 
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covei^d by rows of stalked or sessile suckers of 
such great clinging power that the arm itself inay 
be tfcrn to pieces before the suckers will leave the 
surface to which they have been attached. In the 
sub - order Octopoda tHfese 
suckers are entirely fleshy, 
but in the Decapoda they 
have a horny rim-^ — some- 
times toothed- The suckers 
are disks depressed in the 
middle, which can be worked 
piston-fashion. When the 
margins have been applied 
to any surface the centre is 
withdrawn, and a vacuum 
dl'eated which ensures a 
powerful attachment. One 
of the arms in the male — 
the sexes being separate in 
tlfb Cuttles — undergoes a 
change, and is charged with 
spermatozoa, but it is never detached as in some 
exotic species. 

The heart consists of. two auricles connecting with 
the two franchise which give the name to this order. 
After the oxygenated blood has been received from 
these organs into the single ventricle it is distributed 
fore and aft to the creature’s body by the two aortas 
and the connected arteries, returning to the branchiae 
later by veins. The so-called “ funnel ” comes out 
on the lower surface forward. It is the general 
excretory organ, and connected with it is the ink- 
sac. This is divided into two portions, the ink-gland 
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in which the ink is produced, and a larger cdvity 
call the ink-reservoir in which a store of diluted ink 
is kejit always ready for use. A long tube conifects 
this with the neck of the funnel, its opening being 
guarded by a double set of spliinctcr muscles. When 
danger threatens a quantity of ink is discharged 
into the funnel, and the rectum being forcibly 
emptied the stream carries the ink into the sea 
and surrounds the mollusk with an aqueous cloud, 
under cover of which it makes off*. The stream of 
water from the funnel also has the effect of sending 
the Cuttle quickly Ijack^wards through the water. 

Another important feature of these mollusks is 
found in the spots of colouring mattei* with which 
the skin is dotted. . These pigment-spots are so 
much under the control of the nervous system that 
they can be instantly dilated or contracted at the 
will of the animal. It is by this means that the 
chameleon -like changes of colour are so rapidly 
eff'ected, and the creature so harmonised with tWe 
hue of its immediate surroundings as to become 
practically invisible. 

The sub-order Octopoda presents us with the species 
moat familiar to “ the man in the street ” by reason 
of its frequent representation pictorially,, and by 
the presence of living examples in our large public 
aquaria. In the quiescent condition they are very 
unsightly creatures, the body consisting of a rounded 
bag, above which stare the great eyes, wliilst the 
long arms coil about it in all directions. We have 
two species. 

The Common Octopus {Octopvua v'ulgcbnris) is chiefly 
found along the south coast and in the Channel 
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Islay ds, but it is also recorded from Liverpool, 
Lafirilash Bay, the Firth of Forth, and the Irish 
coasts. The young are gregarious, but the adult 
lives a solitary life in some rock cavity of the 
laminarian zone, the door of which is strewn with 
the broken shells of the bivalves upon which he 
chiefly subsists. The arms are connected at their 
base by a thick web, and the suckers are arranged 
on them in two rows. .There is no -shell, though it 
is indicated by the presence of two small stylets 
embedded in the mantle. The colour is normally 
dusky, varying to purplish, yellowish, or grey, and 
spotted with orange, brown, and purple. The length 
of the body without the arms is only about 6 
inches, but the eight arms measure a couple of feet 
^each. In the male there is a peculiar modiflcation 
(Jtectocoiyl'us) of the third arm on the right side. 
It is much shorter than the others, has very few 
suckers, and ends in a flat plate which connects 
Hrith the basal web by a groove in the skin. The 
spermatozoa are produced in little cylindrical 
packets (spenmncutophores), which are probably passed 
along this groove to the terminal plate. The male 
of Sejyicb has been seen to attach similar sperma- 
tophores to the female,’ and it may be presumed that 
a simile transference takes place in Octopvus, In 
certain genera (^A.rgo'naxvta,, Ocythoe, and I’l'enmoctopus) 
of this sub-order, the specialised arm itself, charged 
with s|>ermatophorcs, is detached by the male and left 
with the female. When the ova ar€3 discharged these 
packets open and their contents fertilise the eggs. 
These, to the number of several thousands, are attached 
to a central cord in long cylindrical masses. 
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A second species, O. anrct'ic'Ubs, was capturecj by 
trawling in deep water off the south of Ireland in 
1889 by Mr. G. C. Bourne. 

The genus ElecLone, which differs from Octopus in 
having only one row of suckers, is represented by 
a single species. 

The Curled Octopus cinrToscb) is not so 

repulsive as the common species in appearance, 
the eyes not being so large and staring, and the 
arms being more proportioned to the size of the 
body. The body measures about 6 inches, and the 
arms are only twice that length. The upper surface 
is dotted with reddish broAvn, the under-side is bluish 
white with larger and more regularly disposed spots. 
The eyes are orange coloured, with silvery white 
lids. It is as distinctly a northern species as 
vulgaris is a southern form ; but as well as being 
fairly plentiful in deep water off the Scottish coasts, 
Tenby, North Wales, south-west Ireland, and the 
Butt of Lewis, it occasionally turns up at PlymoutJj. 
Sound, Falmouth, and Mount’s Bay in the far south. 

These are our only eight-armed species. In all the 
rest the eight arms arc supplemented by two others 
of a different shape, having a different origin, and 
called tentacles. Cuttles of this character form the 
sub-order Becapoda. Their sides are developed into 
fins, the margin of the mantle “ buttons ” to the base 
of the funnel, and there is an internal shell. The 
tentacular arms are three or four times the^ length 
of the ordinary arms, their ends with flat expan- 
sions which alone bear the suckers. One member 
of this sub-order, Spi/ruZa peronii, abounds on the 
Atlantic coast, and its delicate shell, which is 
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ch^nbered like that of the nautilus, is brought 
adtoss the ocean by the Gulf Stream and afterwards 
drafted by currents to our southern 
and western shores ; but the living 
animal has not been so transported, 
and in its native waters the animal is 
scarcely ever seen. Our knowledge 

i-'i-i-i ” Spirula peronil 

of it IS by no means reliable, because 

only damaged specimei^s of the mollusk have been 

found. . We give a figure 
of the shell for the pur- 
pose of identification. 

The family Sepiidcu 
possess an internal shell 
which is well known as 
“ Cuttle - bone,” being 
largely used by bird 
fanciers for their pots 
to peck at, and formerly 
much in request for 
making ** pounce,” now 
superseded by blotting- 
paper. 

The Common Cuttle 
(^Sejyia, offLci'ncilis'), whose 
shell is a common object 
on many shores all round 
these islands, has been 
well-known from anti- 
quity. The ancients used 
its ink for writing and 
painting, and its shell in medicine as an antacid. The 
animal is not by any means a familiar sight, and 
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there is little doubt that we owe the abundance of 
well-cleaned shells jpast up on our rocks and beacHes 
to the steady efforts of the conger and other la^ge 
fishes to keep down the numbers of Cuttles. Its 
form is well represented in the preceding figure. Its 
broad brown back is striped with white, zebra fashion, 
and dotted with purple and white. The 
margins form thin narrow fins. The 
arms are short, but the tentacles are 
very long, the expansions at the tip 
covered with, unequal suckers. When 
not in use the twoi tentacles are entirely 
withdrawn into pockets in the head. 
The suckers, as in all the Decapods, are 
stalked, and have horny rings. Those 
on the arms are in four rows, and are r 
pretty regular in size. The head is 
much narrower than the body, and the 
prominent eyes are black. Its length 
is about a foot, without the tentacles*. 
The shell or “ bone ” is about three- 
quarters of the animars length, of a 
broad lance-shape, with a border of 
cartilage, and almost filled with thin 
overlapping plates of a soft porous shell- 
matter, which is exceedingly buoyant, 
and which may be powdered by the 
Among the maritime population in 
Cornwall the name is Cuddle, and this no doubt is 
the correct form of a word having a common origin 
with our modem verb cuddle, and referring to the 
embracing action of the arms. 

B. r^jpeUanrich is a much smaller species (3 inches 



Shell of Sepia 

finger - nail. 
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lon^), of a greyish-pink colour spotted with purple- 
brown. The suckers are in two j:*ows on sdme arms 
anc^in three rows on others. The shell is more lance- 
shaped and slender, inches long; its convex side 
of a rosy flesh tint. The complete niollusk was taken 
by Laughrin 'at Polperro in Cornwall, and the shells 
have been cast up in Oxwich Bay near Swansea, on 
the coast of Northumberland, at Mawgan Forth, 
Cornwall, in Guernsey, .and at Magilligan, County 
Derry. S, elegams has a shell about 4 inches long, some- 
what similar in colour, etc^ to the last mentioned. 

The eggs of the are large and black, with 

beaked ends, attached by flexible stalks until they 
resemble bunches of grapes. These are attached to 
large weeds in the laminarian zone, where the parent 
•lives upon fishes and crabs. These eggs, thrown 
up on the beach after a storm, may be hatched A 
in a vessel of sea-water. I 

The remaining families have the shell reduced 
4o a glddiws of thin horn, commonly called the ^ 
pen. In the family Sepiolidee the fins are en- y 
larged and spring from the back, the tentacles 
are retractile into pockets as in Sepia, and cuttie 
the two central upper arms in the male are 
hectocotylised. The pen is half the length of the 
body. * 

The Tittle Cuttle {Sepiola, cutlcL'nticci) is common in 
shallow water on all our coasts, and is frequently 
taken yvhen shrimping. It is a smooth flesh-coloured 
creature, less than 2 inches in length. In the male 
the tentacles are twice the length of the animal, less 
the arms ; *but in the female they are little longer 
than the arms. The late P. H. Gosse recorded its 
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curious habit of burying itself in the sand, pouring 
out a stream of water from its funnel and directing 
it upon one spot so that the light grains woul<i, be 



Little Cuttle — upper side 


blown out until a hole was formed suflficiently large 
to accommodate it. Where small stones mingle with 
the sand, however, the creature knows that its current 
has not sufficient power to lift these, so it proceeds 
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to jnove them by means of its suckers. A second 
sp'fecies, S. accL'ind'icct, has been taken in the dredge off 
Little Cumbrae, Firth of Clyde, in 50 fathoms ; at the 
mouth of Loch Fyne in 48 fathoms. 

Hoss’ Cuttle (^Roaaicb 'm<tCT 08 oracC) differs but little 
from SepioloCt except that the mantle above instead of 
being connected to the neck by a broad band, as in 
SepiolcL, has a free margin all round. The fins are 
relatively smaller. The entire length exclusive of 
the tentacles is from 2^ to 3 inches, and the “ pen ” 
about inches. .Jeffreys described it as “ rare or not 
often met with,” but since his day the trawl has been 
more largely used in the deep waters off our shores ; 
so that Canon Norman, who has done much exploring 
work of this sort, can now say, “ the use of the trawl 
• has shown it to be far from uncommon in 40 to 90 
fathoms in the Clyde District, and off the west of 
Scotland.” It is also recorded from the Minch ; off 
the coast of Wexford ; off the Butt of Lewis (40 
^^athoms), Dublin Bay, Plymouth Sound, and the Isle 
of Wight. R. glaucopis, a smaller species, has been 
taken in from 60 to 100 fathoms, off the north of 
Shetland, and the Outer Maaf, Shetland. A third 
species, 22. s^hlevis, was obtained in one of the 
trawlii^ expeditions ' of the Flyinfig Fooc, off the 
south oi Ireland in 250 fathoms of water. 

In the family LoVlginnidce^ the body is longer, the 
tentacles only partially retractile, the pen as long 
as th^ animal’s back, pointed like a quill-pen in 
front, and strengthened by a keel along the lower 
side. 

The Common Squid (JLoligo forhesii') is the largest 
of our common Cuttles. Exclusive of the tentacles. 
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adult examples measure about 2 feet in length. 
The body is cylindrical, tapering to a blunt point 
behind, and furnished with two largo triangular <^ns 
which are united behind. The arms bear two 



Common Squid 


irregular rows of suckers ; the expanded tips, of the 
tentacles have four rows. The fourth loft arm of 
the male has the tip hectocotylised. When freshly 
extracted from the mantle — where it lies without 
muscular attachment — the long pen (15 to 18 inches) 
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is Q'aite transparent, but as it dries it becomes less so, 
and shrinks. Squids appear in shoals, swimming on 
the»siirface o£ the sea, whether smooth or rough, and 
in the brightest sunshine. They feed upon fishes, and 
the fishes are only too eager to reciprocate. The 
somewhat gelatinous flesh makes a splendid bait 
for sea-fishing. The professional fishermen fish 

for Squid to use ‘ for baiting their boulters. The 
Squid is a wary and an active i^uarry, and some skill 
and adroitness is required to capture him, for ho does 
not make the mistake of taking a baited hook as a 
fish does. The 'modus operamdi for catching a Squid 
is quite different from that where a little bit of the 
captured Squid is used to entrap a fish. The fisher- 
man securely fastens a pilchard to a strong line, and 
•thi’ows this out from his boat. Near at hand he has 
a light gaff, made by splicing a number of mackerel 
hooks to the end of a bamboo rod in such manner 
that the barbed tips are all turned outward, but 
pointing towards his hand. The Squid's sense of 
smell soon attracts him to the pilchard, which he 
clings to wdth his suckers and tears with his beak. 
Now the fisher hauls in his line very gently so as not 
to alarm the Squid, until at length he is within 
striking distance. Tlien when the Cuttle is in the 
right position he is’ firmly gaffed in the hinder part 
of his body and held with his head away. There is 
a tremendous spouting of water and ink from the 
funnel^ the Squid making effort by this means to 
escape. When he is for a time exhausted he is taken 
on board. An inexperienced assistant essaying to 
catch his first .Squid will almost certainly gaff it and 
haul in head first, with the result that his face and 
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clothes are well covered with the jet-black: ink, whjch 
has a painful burning effect on the skin, as well as 
being difficult to wash off On a coast where tliis 
species is very plentiful, and where the bones of 
Sepia, are abundant along the beaches, I have never 
seen a pen of the Squid so cast up. The explanation 
appears to be that when conger and other fishes bolt 
the Sepia, they are unable to digest its shell, which is 
afterwards vomited in a clean condition. The “pen” of 
Loligo under similar conditions appears to be digested 
and so is got rid of altogether. The eggs of this 
species are deposited in long gelatinous sheaths, each 
containing many ova. These egg-cases are united to 
form large masses known ^is “ sea-mops,” which float 
loosely in the sea. Bohadsch estimated one of these 
mops to contain 40,000 eggs. The Common Squid 
occurs on all our coasts. 

Two other species are included in the British 
fauna : L, manmtOTCB — with much broader fins 
situated farther back — taken off Youghal, Ireland J 
and L. 'media, found at Jersey, Plymouth, Tenby, 
and Lamlash Bay. These are both small species, 
measuring only 4 or 5 inches, excluding the tentacles. 
All the Loligoa can swim forwards by using their 
fins, as well as dart backwards by expelling water 
from the funnel. 

In the family O'm'maMrephidcB the animal is of 
similar shape to Loligo, but the fins are only half 
the length and placed right at the end of the > body. 
The rows of suckers on the arms vary in number, 
and the arms have a more voluminous web for 
swimming. The attachment of the mantle-margin 
to the neck is more elaborate than in preceding 
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species. The pen is very narrow and bears a hollow 
cone at its hinder cn<l. 

^he Flyin^y Squid {OnfYinn^aAitnrepltes sagittfttttfi), or 
Sea Arrow of sailors, gets its iifinie from the shape 
and position of the fins. If the animal be viewed 
with the arms towards us and the fins away, its 
form is seen to bo that of a thick arrow with barbed 
point; and as the "seamen sec these hurl themselves 
from mid-ocean to the vessel’s deck they come like 
flying arrows, point first. This species is about 15 
inches long, and has been taken at Shetland, St. 
Andrews, the Firth of Forth, and Durham. O. 
eblcLnfhOi has been taken at Plymouth, Belfast, and in 
Dublin Bay ; and a third species, O. coi'tideti, is re- 
corded from the Firth of Forth and Eastbourne. 

• Tlie Flying Squids occur in schools, and are of 
great importance in connection with the New- 
foundland cod fishery, forming as they do the 
principal bait used in that industry. They also 
^orm important items in the bills of fare of whales, 
dolphins, and some of the larger oceanic birds. 

To the same family belongs the genus A.Tchite'uthia, 
containing the largest species of Cuttles known to us 
— the creatures that have often been still further 
enlarged by the sensational writer, acting on the 
principTe of ** to him that hath shall be given.” 
More than once some giants of this tribe have shown 
themselves in the vicinity of these islands, so that 
we arp able to claim A., nrrionricich'vus as sometimes 
British. More than two hundred years ago a gigantic 
Cephalopod was cast ashore at Dingle, County Kerry, 
whose length was 19 feet. Its tentacles were 11 
feet, but they had been mutilated, so that their 
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original length, must have been greater. The a,rms 
wore of ’the thickness of a man’s leg, and varied fr6m 
6 to 8 feet long, bearing two rows of toothed suckers. 
The entire animal is said to have been as large as a 
big horse, and its beak like an eagle’s but broader. 
Mr. Verrill, who has an intimate acquaintance with 
the large American species of this genus thinks thel^e 
is no reason to suppose it was other than Aw 
TYlOlXCLchuiS. 

This was not the only visit paid to our islands 
by this species, for Jeffreys has told us how “ the 
mutilated carcase of a huge Cephalopod, perhaps 
belonging to Steenstrup’s species [A. mnonach'us}, was 
stranded in 1860 or 1861 between Hillswick and 
Scalloway, on the west of Shetland. From a com- 
munication received by Professor Allman it appears 
that the tentacles were 16 feet long, the pedal arms 
about half that length, and the manfcle-sac 7 feet ; 
the mantle was terminated by fins ; one of the 
suckers examined by Professor Allman was three^ 
quarters of an inch in diameter.” 

A more recent example was met with on the north- 
west of Poffin Island, Connemara, on the 26th of 
April 1875, when a floating mass surrounded by 
gulls was observed to seaward and thought to be a 
wreck. A canvas boat (curragh) was put off to it, 
but to the astonishment of the crew it was found to 
be an enormous cuttle-fish, lying still as if basking 
in the sun. They paddled up cautiously, and suc- 
ceeded in lopping off an arm before the creature 
became alarmed. It then rushed out to sea at a 
tremendous pace, but the canvas boat followed, and 
by hard pulling for five miles the crew came up to 
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the* cuttle, and severed its head and another arm. 
The body sank:, and the head and eyes were un- 
foiitunately lost. From a detailed description given 
by Mr. A. G. More in the Anthnals cLixd Mctguz'l'tvG of 
NoituL'rcti H'istur'y wo glean these particulars : The 
arms wei*c 8 feet in length with a circumference of 
15 inches round tlie base ; the tentacles 30 feet long, 
of which the club was probably over three feet when 
fresh, for its present preserved and shrunken length 
is 2 feet 9 inches. The centre of this club had two 
rows of 14 lai*ge stalked suckers nearly 1 inch across, 
and outside these on either side was a row of alter- 
nating suckers to the same number, but only half 
the dimensions. There Wfis also a cluster of still 
smaller suckei's in transverse rows at the base of the 
•club. The half-inch suckers were furnished with bony 
rings having their edge cut into about 28 teeth all 
pointing inwards; and it is believed that the 1-inch 
suckers had been of similar character, but their rings 
4iad been remov'ed or had fallen out before they were 
examined. The long slender stalk of the tentacle 
also bore a few suckers at intervals along the inner 
surface, as customary in this gen\is. The beak had 
a strong broad tooth above the middle of the edge of 
the inr^r mandible, and a much narrower notch on 
the outer mandible. 

In ad<lition to the foregoing species, two oceanic 
Cuttles have been taken in British waters, but of 
course » have little claim to be considered anything 
but chance visitors. Ony chair iithis hwnhsU^ which is 
very general in the Atlantic, Indian, and Pacific 
Oceans, was cE^ptured at Banff in 1853, and two dead 
specimens of Taonrh'i'vua hyperhorctis were found in 
• - 25 . 
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1869 by the Porcuphie Expedition, floating at cthe 
surface, 140 miles to the north-west of Ireland. * 
From the bi'ief descriptions we have given of ^he 
Cephalopods that occur on our coasts, it will bo seen 
that there is considerable difference in the characters ^ 
of the shell. Lankester considers that these difier- 
ences may indicate successive stages in the develop- 
ment of the shell. The probable course of such 
development can only be appreciated b}^ a comparative 
study of the shells of all the genera, exotic as well 
as native, fossil as well as recent ; but taking the 
Chambered Nautilus {Nautilus 2 >ompiliuM) as one 
end of the series, we can see in the shell of Sidrula 
its degradation. No longer able to contain the 
animal, it has become alnjost entirely enveloped in 
folds of the mantle. “ These folds gradually concresce* 
to form a definite shell-sac, by the walls of which 
are secreted additional laminse of calcareous shell- 
substance. These laminsa invest the original shell, 
which gradually {Spiruliroatra, Beloaepia) loses the 
spiral form and becomes straight, eventually dis- 
appearing, while the calcareous laminae alone remain 
{Sepia). These in their turn disappear, leaving only 
the plate or ‘pen’ upon which they were deposited 
{Loligo), which itself also, with the shell-sac^ finally 
disappears, surviving only in the early stages of 
Octopus,** 
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A CLASSIFIED LIST OF BRITISH MOLLUSKS 
MOLLIJSCA 


CliASS I.— CEPHALOPODA. 
ORDER DTBR ANCHIATA 
SUB-ORDER OCTOPODA. 

FABC. OOTOPm.S. 

OCTOPUS VULOARIS, LAMK. 
O. ARCTIOUS, PnoSCH. 

TAVL ELEDONXDAB. 

• KLKJIUNE CIRROSA (UAMK.). 

SUB-ORDER DBCAPODA. 

FABC. SPIRUUDf . 

8 PIRUL.A PRUONXI, LAMK. 

^ FAM. SEPUDA. 

SRPIA OFKICINALI.S, L. 

8 . RUPRLLARIA, l)’oRB. 

S. KLRGANS, l>’ORll. 

8 . 11ISKR1ALI8, HE MOXT. 

FAM. SEPIOUDiE. 

SICPIOLA SCAN rue A, STE15N8T. 

S. ATLANTU'A, P’ORR. 

ROSSSA. MACRUSOMA (chTAJk). 
U. GLAirCOPIS, LOVIN’. 

R. SUm.TCVIS, VKRK. 

FABC. LOI.IOIMID.S. 

T. OIilOO FORBKSXr, STKBNST. 

I, . I 4 ARMORA., VltKANY. 

J. , MK1>IA (I..). 

FABC. OBCBCASTREPHZD.S. 

OMMASTRRPirKS KBLAKA, 

(ball). 

O. COINDETI (V^£KANY}. 


O. BAGITTATUS (LAMK.). 
ARCHITEUTHIH MONAC'HUS, 
ST KEN ST. 

FABC. OMTOHOTBUTHIDJB. 

ONYCHOTEUTHIS RANKSIT, 
(r.KACH). 

FABC. OBANCHIID.S. 

TAONIUS HYPEErOREUS, ‘ 
BTEEN8T. 

GLASS n.— OASTEBOPODA. 

ORDER AMPHINEURA ; 

SUB -ORDER POLYPLACO- 
PHORA. 

FABC. BCOPAEOIDJE. 

CHITON FASCICXM.AR1S, L. 

C. X>ISCREPANS, ItROWN. 

C. HANLEYI, nEAN = I>EniLIS, 
GRAY. 

O. CANCELI.ATUH, SOW. 

C. Cl NEREU.S, L. 

C. A I. HUS, L. 

C. MARGINATUS, I'ENN. 

C. RUBER, 1.0WK. 

c. l.a:vis, mtros. 

MARMOREUS, FAJ’R. 

C:. KC'ABRIUUS, JEFF. 

SUB-ORDER APLACOPHORA. 

FABC. NEOBCENIID.S. 

NEOMENIA CARINATA, TULL- 
BERO. 
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FAM. NEOMENIIDAB — toniiwuKd, T. ORCSNLAKDICTJS, CH^M. 


ItHOPALOMKNIA AOLAOX'HE- 
NIAi, KOW. & MAR. 
MYZOMKNIA BANYULENSIS, 
PRUVOT. 

FAM. CHJETODEBMATlD.a:. 

ClIAiTODERMA NITIDULUM, 
LOVEN. 

ORDER PROSOBRANCHIATA ; 
SUB-ORDER DIOTOCARDIA. 
FAM. AOMJBXDJE. 

ACMAIA TESTUDINALIK, 

MCLT.. 

A. VIRGINEA, MlTLiL,. 

FAM. I.EPETIDJB. 

1.EPETA FULVA, MOI.I.. 

L. C^CA, MOl.I.. 
PROPIIilDIUM ANCYLOIDEH, 

FORBES. 

FAM. PATBLUD.S. 

PATELLA VrLGATA, L. 
HELCION PKLLUCIUUM (L.). 
FAM. FISSUREIiUDJE. 

FISSO BELLA GRASCA (L.). 
PUNOTURKLLA IfOACHXNA, L. 
EMARGINULA FISKURA, L. 

K. ROSEA, BELL. 

K. CRASSA, sow. 

FAM. HAIJOTIDJB. 

HALIOTIS TUI1KROULATU8, L. 
FAM. FI.EnBOTOMARIID.fi. 
SCISSURKLLA TBISPATA, 
FLEM. 

FAM. OTGLOSTREMATZD.fi. 

CYGLOSTREMA MILLEPVNC- 
TATUM, FRIELE. 

O. NITEN8, PHIL. 

C. SERPULOIDES, MONT. 
MOLLERIA LASVIGATA, JEFF. 

M. COSTULATA, MULL. 

FAM. TBOGHIDJE. 

CIRCULUS 8TRIATUS, PHIL. = 
TROCHUS BUM IN Y I. 
TROCHUS HELICENUS, FABK. 
T. OLIVACEUS, BROWN. 


T. CINCTUS, PHIL. ^ 

T. MAGUS, L. 

T. TUMIBUS, MONT. 

T. OINF.BAR1UK, L. '' 

T. UMBILICATUS, MONT. 

T. LINEATUS (D. C.^. 

T. MONTACUTI, WOOD. 

T. STRIATUS, L. 

T. EXASPEBATUS, PENN. 

T. MILIARIS, BROC. 

T. ORANULATUS, BORN. 

T. ZIZYPHINUS, L. 

T. OCCIBENTALIS, MIGH. 

FAM. TT7BBnnD.fi. 

PHASIANELLA PULLUS (L.). 

FAM. HEBITIDfi. 

NERITINA FLUVIATILIS (L.). 

SUB-ORDER MONOTOCARDIA. 
FAM. lANTHlNIDJE. 

lANTHINA ROTUNDATA, 
LEACH. 

I. COMMUNIS, LAMK. * 

FAM. SOAIABITDJE. 

8CALARIA TURTON^ (TURT.). 
B. COMMUNIS, LAMK. 

S. CLATHRATULA (abams). 

S. TREVELYANA, LEACH. • 

8. PBEUDOSCALARIS, BROC. 
ACLIB BUPRANITIDA, B. 
WOOD. 

A. ASCARIS, TURTON. 

A. WALLERI, JEFF. 

PHERUSA GULBONJE, CLK. 
CIONI8CUS UNICUS, MONT. 
FAM. NATIOIDiB. • 

NATICA I8LANDICA, BEAN. 

N. GR<ENLANDICA, BECK. 

N. SORDIDA, PHIL. 

N. CATENA (D. C.). 

N. GLAUCINA, L. 

N. MONTACUTI, ^RBBS. 

N. AFFINIS, OMEL. 

MARSENIA PERSPICUA, L. 
VKLUTINA LiEVIGATA 
(PENN.). 
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FAV. TRZOHOTBOPID^ 

•tkIOHOTIIOPIH noKKAI^ls. 

FAM. OAPUUDA 

•japultts hitnoahicits (i-.)- 

CREPISULA FOUNICATIIS. 

C. IMJGtJIFOKMIS, L.AMK. 
CALYPTRASA CHINKNSIS, R. 

FABC. HOMAIXMBVBID^. 

nOMALOnYUA ATOMITS 

(I’HIL.). 

H. KOTA (FOR. & HAN.). 

FAM. 1.ITTOBINID.S. 

I. ITTORINA ORTITKATA (T..). 

K. NKUITOIORM, 1.. 

li. RITDIS, MATtIV. 

K. LITTORKA 

KAOUNA CUASSIOR, MONT. 

1.. HIVARICATA (FAR.). 

K. PUTKOLUS (TURT.). 
li. PALLIDULA (l>. C.) 

FAM. GYai.OSTOMATmM 

CYOIiOSTOMA RLROAKS 

(mOi.i,.). 

FAM TRUMCATBLUDM 

TRTJNCATELIiA SUIICYLIN- 
I>RICA, I.. 

FAM AOIOUXJDM. 

ACIGVLA KIKKATA (l>RAP.). 

FAM. RIS80IDM 

RI880A STRIATUI.A, MONT. 

K. X.ACTKA, MICH. 

K. CANCELLATA, DA C. 

K. CADATHVS, F. & II. 

R. BKTICUIiATA, MONT. 

R. CIMfCOIlIRS, FOKBEM. 

R. JEFFRF.YfiI, WAKI.. 

R. PUNCTITRA, MONT. 

R. ARYS81COJ.A, FOKB. 

R. COSTUIiATA, ALD. 

R. ZETJLANDICA, MONT. 

R. COBTATA, AD. 

R. PARVA, DA O. 

R. INCONSPICX’A, AL1>. 

R. ADBEI.DA, DOV. 

R. MEMBRANACEA, AD. 

R. VIOLACEA, DEHM. 

K. UUBBINI, Rl^CL. 
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R. STRIATA, AD. 

R. PROXI31A, ARD. 

R. VITRKA, MONT. 

R. PULCHKRRIMA, JEFF. 

R. FUW3IDA, Al>. 

R. OliTUSA, CANT. 

R. KF.MISTKIATA, MONT. 

R. TRIFASCJATA, AD. 
BARX.RR1A RUBRA, MON7'. 
FAM. HTDROBnDM 

HVDROBIA ULVAfi, PENN. 

II. VENTROSA, MONT. 

II. S1MIL.IH. 

II. J1CNK1NS1I, SMITH. 
BITHYNIA TENTACTJLATA, R. 
B. LKACHII, 8HEP. 

FAM AS8IM1MEIDM 

AH81MINEA GRAYA.VA, 
REACH. 

FAM. SBRMEIDM. 

SKENEA PRANORBIS (FABR.). 

FAM. JEFFREYBIIDJE. 

JEFFBBYSZA DIAPHANA 
(ADD.). 

J. OPARINA, JEFF. 

J. OROBITRARIK, JEFF. 

FAM ADEOBBIDJE. 

ADEORBIS BVllCA RINA TITS 
(MONT. ). 

A. UN18URCATUS, CHASTER. 

FAM. VIVIPARZDM 

A'lVIPARA VIVIPARA, R. 

V. CONTECTA, MIRR. 

FAM. VAI.VAT1DJB. 

VARVATA FISCINARI8 
(MI'RR. ). 

V. CRIST ATA, MtVRR. 

FAM CERITHIIIXS. 

TRTFOUI8 PERVERSA (R.). 
CERITHIUM PROCEKVM, 
JEFF. 

BITTIUM RETICURATITM 
(DA C.). 

ROVENERRA METURA 
(rovEn). 

CER1THIOP8IS TVBERCU' 
RARIS (MONT.). 
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FAM. OERITHIID^ — contiTMicd. 

C. ItAKLEKI, JKFF. 

C. f'ONCATKNATA, CONTI. 

C. I'ULCHKl^l.A, JKFF. 

C. MKTAXA3 (CHIAJK). 

C. OOSTULATA (MOL.L.Kn)* 

FAM. TUR&ITELLIDAa. 

TITRRITKI^LA. COMMUSIS, 
IIISHO. 

FAM. OCEOID.S. 

CCECITM TRACHKA, I.. 

C. OLABRITM (MONT.). 

FAM. CHENOPODID.S:. 

CIIKNOPITS l*ES-rEI.KCANI, I... 
C. SERKESlANrS, MICH. 
FAM. CTPRJEIDJE. 

OV17I.A l*ATi;i.A (PENN.). 
CVPRAiA ETri;OPA:A, MONT. 
KRATO LASVIS (l>ON.). 

FAM. OA8SIDID.S. 

C'ASSIDARIA ItrOITSA 
O. KCHINOPIIORA, I.. 

FAM. TRITONID.S. 

TRITON NOTHFF.R, I^AMK. 

T. CVTACKUS (l.). 

FAM. ATIAKTIDJE. 

ATLANTA SP. 

FAM. EnLIMID.S. 

Eri.IMA POLITA, L. 

IC. INTERMEDIA, <'ANT. 

E. PHILIPPI I, WEINK. 

K. KPHAMILLA, WATS. 

E. SUnUL VTA, DON. 

E. IHLIXKATA, ALD. 

E. CITRVA, MONTS. 

E. 1*ETITIANA, liRl^s. 

E. PRRMINIMA, JEFF. 

K, MONT EROS ATI, DK P.OrUO. 
KTILIFER TURTONI, RKOD. 
FAM. PTRAMIDELLIDJE. 

ODOSTOMIA MINIMA, JEFF. 
O. NIVOSA, MONT. 

O. TRUNOATITLA, JEFF. 

O. CLAVIJLA, LOV^N. 

O. LUK18I, JEFF. 


O. DELTOATA, MONTR, 

O. I'ALLIDA, MONT. • 

O. CONOIDEA, BROCCHI. 

O. DMIHLICARIS, MAl.M. 

O. ACITTA, JEFF. ^ 

O. CONSPICVA, ALD. ' 

O. ITNIDENT.VTA, itiONT. 

O. TURRITA, HANLEY. * 

€1. i'LICATA, MONT. 

O. INSCri.PTA, MONT. 

O. OltLONGl'J.A, MARSH. 

O. DIAPHANA, JEFF. 

O. WARREN I, THOMPS. 

O. OP.LTQITA, Al.DER. 

O. 1>OLIOLIF011MIS, JEFF. 

O. I>ECUSSATA, MONT. 
TITRBONILLA CLATHRATA, 
JEFF. 

T. INDISTINCTA, MONT. 

T. INTERSTINCTA, MONT. 

T. SPIRALIS, MONT. . 

T. EXTMIA, JKFF. 

T. FENKSTJIATA, FORRES. 

T. EXCAVATA, PHII.IPPI. «, 

T. SCALARIS, PIIILTPIM. 

T. RIJFA, PHILIPJ'I. 

T. MCLTILIRATA, MONT- 
EROS. 

T. VERTICALIS, MARSH. 

T. LACTEA, L. 

T. PUSILLA, PHILIPPI. 

T. IXNOVATA, MONTEROK. 

T. J>KLICATA, MONTEROK. 
EFLIMKI.I.A 8CILLA!:, 

KCACCHI. 

E, COMPACTILIS, JEFF. 

E. AOICL'LA, PHILIPPI. 

E. VENTRICOSA. FORBES. 

E. NITIDISKIMA, MONT. 

E. FALLAX, MONTEROK. 

FAM. MnRICID.S. 

TROPHON MURICATUS 
(MONT.). to 

T. HARVICENSIS, JOHNL'T. 

T. TRUNCATUH (STRC^M. ). 

T. CARINATU8, JKFF. 
OCINKBKA ERINACKA (LINN. ). 
O. ACICULATA (LAMK.). 
PURinJRA LAPXLLUS (L.). 
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•FAM. GOLUMBELUDJE. 

• COT.UMIIKLLA lIALIAiTI, 
JKKK. 

^ FAM. NASSmJE. 

NASSA llKTiriTLATA (T..)* 
TXrilASSATA (STUOM.)- 

N. l*VOM.t:A, LiAMK. 

FAM. BnOOINID.S. 

CHIIYSOIJOMTTS ANTIQTJA (l..). 
C. DlCNPKfTA (l..).- 
C. TlJltTONI (uKAN) 

C. KORVK<4irA (CHEMN.).- 
C. TSIiANttlllUS (CHICMN.). 

C. OJIACILIS (l>A O.). 

C!. TrnOIDtJT.U.S (KRIET.K). 

O. PUOPINQiriT.S (AI.DElt). 

O. JEFFREYSIANXJS (kIS- 

<*1IER). 

C. ATTENITATUH (JRKK.). 

O. EBXTll (MOUCII.). 

C. KUSIFUJIMIS (llltODKIlir). 
TilOMESlJS ]>ALKI (.T. SOW.). 

I. . STUIATirs (JEFF.). 
IJUOOINUM UNI>ATITM, I.. 

II. niXMl'HllKY.SIANUM, 
BENNETT. 

UONOVANIA MINIM A(M0KT.). 

FAM. FA 80 I 0 LABI 1 DAB. 

TllOSCnEHA BEIINIOIENSIS 

(king). 

FAM. CONIOAB. 

nUILI.IA SEMICOLON (s. 

wood). 

SPIUOTKOl'IS CAIllNATA 

*(rHILlFT’l). 

TYI’IILOMANOILIA* NIVALIS 

(lovkn). 

H.KDIlOPLF.l’ JlA SKTTANGl'- 
I.ARIS (MONT.). 

DEI. A rYRAMlPAI.IS 

• (strom.). 

B. CANOELLATA (MICH. ), YAK. 

DECLIVIS (LOVEn). 

B. CINEREA (moll.). 

B. TREVELYAN A (TITRTON). 

B. TEXITICOSTATA (M. SAKS.). 
B. OVALIS, FKIELE. 


B. BICARINATA (COITTHOUY). 
B. KXARATA (MODL). 

B. TITRRIl’IJLA (MONT.). 

B. RT7FA (MONT.). 

MANc;iLIA STRIOLATA 

(kcacchi). 

M. ATTENTATA (MONT.). 

M. COST AT A (DON.). 

M. KiroixLosA (ririLin*i). 

M. BRACHYSTOMA (rHILIFPl). 
M. NEBULA (most.). 

M. FACKAROl, VF.RJtlLL. 

M. NANA (LOVEn). 

M. ANCEFS (EICIIW.). 

M. GRACILIS (MOST.). 
CLATIIURELLA LINEARIS 
(MONT.). 

C. RETICULATA (BRNIER). 

<!. PTTRrURKA (MONT.). 

C. LF.UFROYI (MJCH.). 

FAM. OANOELLAItID.S. 

ADMBTF. VIRTDULA (FABR.). 

ORDER OPISTHOBRANCHI- 
ATA ; 

SUB-ORDER TECTIBRANCHI- 
ATA. 

FAM. AOTAiONIDM. 

ACrrAiON TORNATILIS, L. 

A. EXILIS, JEFF. 

FAM. TOBNATINIDM. 

TORNATINA OBTUSA (MONT.). 
T. MAMMJLATA (PHILiri'l). 

T. TRUNCATULA (BUUO.). 

T. UMBILICATA (MOST.). 

T. MTIDULA, LOVEn. 

T. OVATA (JEFF.). 

VOLVULA ACUMINATA 
(BUKO.). 

FAM. SOAFHANDltID.S. 

SCArHANDER LIGNARIUS(l..). 
S. PUNCTOSTUIATUS (MIOH.). 
CYLICHNA CYLINDRACEA 
(PRNN.). 

C. NITIDULA (lOV.). 

O. ALBA (brown). 
AMPHISPHYRA HYALINA 

(turton). 
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FAM. 8aAPHANI>Rn>.£— cort£fn«e<7. 

A. KXPANSA (JEFF.)- 
A. VENTROSA ( JEFF. ). 

A. GLOBOSA (LOVI^N). 
CBYFTAXIS CREBRIPTJKCTA- 

TUS, JEFF. 

FAM. Bm.UD.£. 

BTTL>T.A UTUlCULiUS, BROOCIII. 

B. SEMIL.EVIS, SKGUENZA. 
HAMINEA HYDATIS (e.). 
ACERA BUL.LATA, MCLL. 

FAM. philikida:. 

PHILINE APEllTA (L,.). 

P. NIT IDA, JEFF. 

P. SCABRA 
P. CATENA (MONT.). 

P. ANGUDATA, JEFF. 

P. QUADRA TA (s. >V001>). 

P. PUNCTATA (CD ark). 

P. PRUINOSA (cDARK). 
COLPODASPIS PU81DLA, M. 
BARS. 

FAM. APLTSIID.S:. 

API.YSIA DEPIDANS, D. 

A. PUNCTATA, CUV. 

FAM. PLEUBOBBANCHTOJB. 

PDEUROBRANC11U.S MBM- 
11RANACEU.S (MONT.). 

P. PLUMULA (MONT.). 

FAM. BUKOINIDJB. 

KUNCINA CORONATA 
(QUATRE.). 

SUB-ORDER ASCOGLOSSA. 
FAM. HBBM£ID.S. 

HERMJEA BIF1D.\ (MONT. ). 

H. DENDRITKJA, A. & 11. 
ADDERIA MODP:sTA (LOA’I&x). 

FAM ELTSnDAS. 

ELYSIA VIRIDIS (MONT.). 

FAM. LIMAPONT1ID.S. 

DIMAPONTIA CAPITATA 

(mCdl.). 

X.. DEPRKS8A, A. &, II. 


acta:onia corrugata, ^ 

A. & H. 

CENIA CO(’KSI, A. & B. 
BERGIIIA CJERULESCENS, 
DAURIDD. * 


SUB-ORDER NUDIBRANCHI- 
ATA. 

FAM. MOUDIIDAS. 

JCODIS PAPIDLOSA (U. ). 

J3. GDAUCA, A. & 11. 

JR. AliDERI, COCKS. 

JR. SANUUINEA, NORM. 
CUTHONA NANA, A. & II. 

C. AURANTIACJA (A. & II.). 
CRATENA VIRIDIS (FOILBES). 

<*. am(ena (a. a II.). 

O. OLIVACEA, A. & II. 

C. PUSTUDATA (A. & II.). 

C. GDOTTENSIS (A. A M.). 

V. ARENICODA (FORBES). 

C. CONCINNA (A. A H.). 

C. PEACHII (A. A H.). 

O. KTIPATA (A. A H.). 

C. ANOUDATA (A. A II.). 

C. I NORN AT A (A. A H.). 
c. COUCH II (cocks). 

C. NORTHUMBRICA (a. a II.). 
TERUIPES DESPECTUS 

(johnst.). 

EMBDETONIA PUDCHRA, 

A. A II. 

E. MINUTA (for. A GOOD.). 
E. I>ALDIDA, A. A H. 
AMPHORINA C.«:RUDEA 
(MONT.). 

A. PURPURASCENS (FDEM.). 
A. MODIOS (IIERDM.). 

GALVIN A EXIGUA, A. A H. 

G. TRICOLOR, FOR. 

G. PICTA, A. A H. 

G. FARRANI, A. A H.^ 

G. ADELAIDAS (W. THOMPS.) 
G. VITTATA, A. A H. 

O. CINGULATA, A. A H. 
CORYPHELLA RUFIBRANCHI- 
ALTS ( JOHNST.). 

C. GRACILIS, A. A 11. 
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iEOLlDllDJE— eon<ini/n/. 

• r. SMAltAGDINA, A. & H. 

C;. LANI>SBUKOIl, A. k H. 

_ C. l‘KLLUOIl»A, A. & II. 

V: LINEATA (LOVI5n). 
l^VORINUa ALBTJS, A. & II. 
V. C’AllNEVS, A. k II. 
EACKLINA imVMMONPll (w. 
TnOMl'S. ). 

E, COUONATA (KORBKS). 

¥. I'UKCTATA, A. & H. 

V. KLEGANS, A. k H. 

CALMA GLAUC011»KS, A. k 11. 
EIONA WAllINA (FOUSK.). 
ANTItll'A CKISTATA (cHIAJE). 
A. HYALINA, A. & II. 
1‘llOCTONOTUS MUCIlONIFElt, 
A. & H. 

IIEBO FOliMO.HA, LOVJ^IX. 

TAM. LOMANOTIDJE. 

LOMANOTUS MAllMOllATUS, 

. A. k H. 

L. FLA VIDUS, A. & II. 

L, I'OKTLANDICUS, AV, 
THOMPS. 

L. IIAKCOCKI, KOBM. 

FAM. DOTONID.E. 

DOTO FIlArtlHH (fORBKs). 

1). PKNNATIFIUA (MONT.). 

1>. CORONATA (gMKLIK). 

D. CUSriDATA, A. k H. 

FAM. DEin>ROirOTID.S. 

DENDRONOTUS FROXDOSUS 
(ASCAN.). 

FAM. ■CYLLiEID.fi. 

SCYLLAiA PKLAGK'A, L. 

FAM. PLEUROPHYLLIDnDfi. 

PLKUROPH YLLIDIA LOVliX I, 
$EROH. 

FAM. TRITONDDfi. 

TRITOMA HOMBERGI, CUV. 
T. ALBA, A. k H. 

T. PLKBEIA, AOHXST, 

T. LINEATA, A. & U. 


FAM. DOBZDIDfi. 

DORIS TUBERCULATA, CUV. 

D. FLAMMEA, A. A H. 

D. MAOULATA, GARS. 

D. JGHNRTONI, A. k II. 

1). TKSTUDIXARIA, RISSQ. 

IL ZETLANDICA, A. & IT. 

D. MILLEGRANA, A. k 11. 

1>. RKPANDA, A. k 11. 

D. COCOINKA, A. & II. 

FAM. POLYCEBIDfi. 

JKGIBTTS PUXCTILVCKNS 

(d’orb.). 

TRIOPA CLAVIGKRA (mOLL.). 
CUIMORA PAI'lLLATA, A. k II. 
TU KCA( 'K li A J'ENXIGERA 
(MONT.). 

T. VIRESCENK, A. k II. 

'r. CAPITATA, A. k II. 
POI.YCERA (iUADKILINEATA 
(MOLL.). 

P. LKSKOMT, d’orb. 

FAM. GONIODORIDfi. 

ACANTHODORIS PILOSA 

(m(5ll.). 

A. SITBQUADRATA, A. & IT. 
LAMKLLIDORIS ASPERA, 

A. k H. 

L. MURICATA (mOLL.). 

].. ULIDIANA (TIIOMPS.). 

J.. DJAPHANA, A. & II. 

L. BILAMKLLATA (L.). 

L. DEPRESS A, A. & 11. 

L. INCONSPICUA, A. & II. 

J.. PTTSILLA, A. k IT. 

L. SPARBA, A. k 11. 

L. OBLOXGA, A. k JI. 

L. PROXIMA, A. k II. 

L. lovt':m, a. k H. 

(JONIODORIS X0D0SA(M0NT. ). 
G. ('ASTANKA, A. k H. 
IDALINA ELEGAKS (LAMK.). 
I. LKACHII, A. k IT. 

I. INEQUALIS (FORBEs). 

I. ASPERSA, A. k H. 

I. liUADRICORNIS (MONT.). 

I. VULCHELLA (A. k H.). 
AXCULA CRISTATA (ALDER.). 
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SUB-ORDER PTEROPODA. 

FAW. LIMACINIDJE. 

I^lMAfUNA ItETllOVERSA 

(flkm.)* 

FA 2 A OAVOLENro^. 

CI^IO PYllAMIliATA, 2^. 

FAM. CUONID^. 

CLiIOXA LZMAt;iNA, rHlPJ-S. 
ORDER PULMONATA ; 
SUB-ORDER BASOMMATO- 
PHORA. 

FAM. AI7RIOnUD.fi. 

CARYCHIUM MINIMUM, 
MULL.. 

AT.EXIA MYOSOTIS (DKAP.). 
A. DENTir-UJ.ATA (MOXT.). 
UEirCONIA ItlllKNTATA 
(MONT.). 

FAM. otinida:. 

OTINA OTIS (TITKTON). 

FAM. UMNAaD.fi. 

ANtlYLUS FI.UVIATIl.lS, 

MCU. 

A. LACUSTE18 (U.). 

I.IMN^BA STAONAI.IS (l..), 

1.. PAUUSl’niS (mCi.t.. ). 

1.. TUUNCATUI.A (Mt^I.I..). 

I.. GLAimA (mCI.I..). 

L.. AURICUI.AKIA (U.). 

I.. I'EBECilJA CmPJ.I..). 

A M I’H 1 1* E 1’ I. K A ti I. U T I N O.S A 
(MtJU.). 

A. INVOL.UTA, THOMPS. 
PLANOKTllS C'OUNEITS (l..). 

P. CONTOllTUS (l.. ). 

P. CAKIXATUS, MI’I.I.. 

P. UMBILIfATtrS, MOf.f.. = 
COMPI.ANATU.S, 0 KFK. 

P. VOKTEX (U.). 

P. SPIBOKBIS (I..). 

[P. 3>II.ATATUS, caiUl.D.] 

P. GLABER, JEFF. 

P. AUBUS, MOuI.. 

P. XAUTIUEUS (L,.). 

P. COMPI.ANATUS (l..) = 
NITIDVS, GRAY. 
SEOMENTINA NITIDA (MtJUL,. ) 
— PL.. UNEATUM, 'WALK. 


FAM. PHT8IDJE. ^ 

PHYSA FONTINALIS (L.). <■ 

P. IIYPNORUM, I.. 

SUB-ORDER BTYLOMMAT©- 
PHORA. 

FAM. TESTACEUaDA:. 

TESTAGELLA XlAl.lOTmEA, 
BRAP. 

T. SCUTUI.ITM, SOW. 

T. MAUGKI, FERLTSS. 

FAM. UMAOXDJB. 

I. IMAX MAXIMirs, T.. 

L.. ClNKKEO-NIfjKK, WOLF. 

[L. TENEJ.LUK, NILSS.] 
li. MARGINATUK, MOI.J.. = 
ARRORTTM, R. CH. 

L. FLAVUS, L. 

L. AGRESTIS, L. 

2j. 3.jEVI8, Mt'l.I.. 

L. GAKINATVS, RIRSO. = 
MAimiNATlTS, BRAP. 
li. GAGATKS, ]>|{AP. * 

VITKIN A PKJ.J.U<rBA(MfyM.. )® 
CONULUS FULVA (Mt^J.I..). 
UYAI.INIA CRYSTALLINA 
(MOLL.). 

II. NITIB.V (Mttl.L. ). 

II. EXCAVATA (bean.). 

II. PUR A (ALBEK). 

[U. PETRONELLA (C'lIAR J*. ). J 
JI. RABIATiri.A (ALBKIl). 

11. GLABRA (sTUBER). 

31. ALLIARIA (MOLL.). 

H. C'KLLARIA (mOLL.). 

H. 3>IJAPAKNAUBI (bKUK). 

II. NITIBULA (BRAP.). 

FAM. HEUCID.E. ^ 

ARTON ATER (L. ). 

A. RUBFUSfUS, BBAP. 

A. ISTERMl'lBIUR, NORM. 

A. HO P.TEN SIS (FERUSS.). 

A. CIRCUMRI'IMPTUS, 

•lOIlNST. 

r:EOMALACT'S MACULOSVS, 
ALI.M. 

HELIX PYGMA5A, BRAP. 

H. ROTUNBATA, MOLL. 

H. BUPESTRIS, STUBER. 
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FAM. HEIJOID^ — continued. 

H. PUI-CHKLI.A, 

II. ACU1.KATA, Mttl-I.. 

H. LAMELLATA, JKVh\ 

H. onVOI.UTA, Mttl.1.. 

• H. I-APICIDA, I.. 

11. HISPIUA, T.. 

H. JIL'FESCKNS, PENN. 

11. (iUANlJLATA, ALDEU = 
SKKICEA, MCLL- 
ir. 11EVET.ATA, JfEllTrsS. 

II. KI'SCA, MOST. 

. t'ANTIASA, MONT. 
CAUTIIITSIANA, MCI.I.. 

A It I lUSTOlir M , li. 

PIMAKA, MOI.I.. 

VinOATA, 11 A rt. 

II. KKK’ETOKITM, MOLI.. 

H. CAPKRATA, MONT. 

[H. TKISKKSTIIIS, PKXN.] 

H. ACl'TA, Mt^I.fi. 

H. NKMOllALIS, MtU.T.. 

• II. HOHTKKSIS, Mt'l.I.. 

11. ASPKllSA, MOI.1.. 

11. POMATIA, I.. 

FAM. PnFlD.£. 

HULIMINUS MONTANrs, 
DllAP. 

II. OBSCUllUS (mOI.T..). 

PUPA CYUINDItACEA, PA 
= UM1IIL.ICATA, PKAI'. 

I'. ANGLICA (KElli:SS.) = 
lUNGKSS, JKFF. 

P. SECALE, PISAP. 

1*. MUSCOllUM, MUl.L. =MA1S 
G IS AT A, PJtAP. 

#1*. KPKNTULA, IJKAP. 

1*. MTNUTISSIMA, TI.MtTM. 

!■. ALPKSTIIIS, Al.PER. 

P. l.Il.l.,1K.I{ORGI, WEST. = 
A'EIITIGO MOrr.IXSiANA, 
.TKFF. 

• 1'. MOUUINSIAXA, iirruY. 

I*. PYGM^A, DTtAP. 

P. SUnSTRIATA, JKFF. 

P. ANTIVEUTIGO, DKAP. 

P. PUSILLA, MOPP. 

1*. ANOlfsTIOR, JKFF. 

BALKA PEllVKllSA (L.). 


CLAURILIA UAMINATA 
(MONT.). 

f. i.iplu ata (most.). 

f. IJIDENTATA, STlliiM. = 
ItUGOSA (DKAP.). 

G. KOLPHI (okay). 

FAM. STENOOTRIDJE. 

FKRUSRACTA I.UBKICA 

(mUi.b.). 

K. TKIDENS (PUI.T.). 
I'A'.C'IMANEI.LA ACIGULA 
(mOii,.). 

[stesogyka goodalli 
(mUlb.).] 

FAM. BUOCINEID.S. 

KITCCTNKA PUTRIS (B.). 

R. KBKGANS, BIKSO. 

H. STAGNABIR, OARRIKH. 

R. OBBONGA, DltAl>. 

FAM. ONOHIDIIDJE. 

OSGHIlllKI.BA CKBTU'A 
(CUV.). 

CLASS III.— SOAPHOPODA. 

DKNTABIUM KNTABIR, B. 

1>. T.VUENTINUM, B.' 
KIPIIODKSTABIUM BOFO- 
TKSSE, G. O. SABS. 

N. AFKINA,- RAICS. 

CLASS IV.— PELECTPODA. 

ORDER PROTOBRANCHIATA. 

FAM. ITDOULIDAB. 

NUCUBA KUCBKUS, B. 

N. SUBCATA, KKOWN. 

N. TKNUBS, JEFF. 

N. NITIDA, SOW. 

BEDA pygma:a, MCNST. 

B. MINITTA, MUBB. 

B. PEKNUBA, MUBB. 

B. TEN 1’ IS, PHIB. 

ORDER FILOBRANCHIATA ; 
SUB-ORDER ANOMIACEA. 
FAM. ANOMI1DA3. 

ANOMIA KPHIPPIUM, B. 

A. PATKBBIFORMIS, B. 
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SUB-ORDER ARCACEA. 

FAM. AROADiE. 

A lie A TKTRAOONA, POI.I. 

A. PKCTUNCULOIDES, SCAf. 
A. IjACTEA, L. 

A. OUJLIQITA, PHIL. 

A. NOUULOSA, MCl.Ii. 
PECTUNCULITH aLYCIMKllIS, 
L. 

L. IMOPSIS AURITA, RUOC. 

SUB-ORDER MYTIL.ACEA. 

FAM. MTTIIjIDAE:. 

MYTIL.US EHTJLIS, L. 
MOHIOLA MODIOLirS, L. 

M. BARBATUS, L. 

M. AIJKIATIOA, LAMK. 

M. PHA8KOLINIJS, PHIL. 
CRKNELLA RHCIMIIICA, BKltK. 
C. DECI7SSATA, MONT. 
MODIOLARIA MARMORATA 
(PORBES). 

M. OOSTTTLATA (RI.SSO). 

M. BI8CORS, L. 

M. KIORA, GRAY 

ORDER PSEUDOLAMELLT- 
BRANCHIATA. 

FAM. AVIOUUD.S. 

AVICULA HIRT’'M»0, L 
I'lNNA RL’HIS, I- 
FAM. OSTBEID.S. 

OSTBEA EDITLIS, L. 

FAM. PEOTINID.S. 

PECTEN PUSIO, L. 

P. VABIUS, L. 

P. ARATUS, GMEL. 

P. OPEUCU LARIS, I.. 

P. PES-LUTIIjE, L. 

P. TIGRINUS, MCLL. 

P. INCOMP ARABI LIS, RISSO. 
1*. STRIATIJS, MVLL. 

P. SIMILIS, LASK. 

P. MAXIMUS, L. 

P. VITREUS, rii. 

FAM. UMID.S. 

LIMA ELLIPTICA, JEFF. 

L. SUBAURICULATA (MONT.). 
L. LOSCOMBII, SOW. 

L. HZANS, GMEL. 


ORDER EULA.MELLIBRAN- • 
CHIATA ; ‘ 

SUB-ORDER SUBMYTILACE^. 

FAM. ASTAaTID.S. 

‘astarte sulcata, 1>- c. 

A. rOMPRESSA, L. * 

A. TRIANGULARIS (MONT.). 

A. ORENATA, GRAY. 

FAM. OTPBINIDAB. 

CYPRINA ISLANDICA, L. 
ISOl'ARUIA COB, L. 

FAM. UNIOMIDM. 

ITNIO MARGARITIFER (L.). 

U. PICTORUM (L. ). 

V. TU Minus, PHIL. 
ANOnONTA ANATINA (L.). 

A. I'YGNKA (L.). 

FAM. DRIESSENSnDJB. 

J)RIK.SS£NSIA POLYMORPHA, 
PALL. 

FAM. I.UOINID.S. 

LUCINA BOREALIS (l.). 

L. SPINIFERA, MONT. 
LORIPES LACTEUS, L. 

L. COMMUTATUB, PHIL. 

L. niVARICAIMB, L. 

AXINUS FEB#U01N0SUS, 

FORBES. 

A. FLEXUOSUS, MONT. 

A. CROULINENSIS, JEFF. 

A. CYCLAUIUH, WOOn. 

A. CUMYARIUS, M. BARS. 
IHPLOnONTA ROTUNHATA, 
MONT. 

MONT ACUTA SUllSTllIATA 
(MONT.). 

M. BinF.NTATA (MONT.). ' 

M. FEJIRUGINOSA (MONT.). 

M. DAW80NI, JEFF. 

M. TUMinULA, JEFF. 

M. nONAClNA, woon. 
SCINTILLA EDDYSTONI 4 , 
MARSH. 

FAM. EBTOnilDAB. ' 

KELLIA SUBORBICULARIS 
(MONT. ). 

K. MINUTA (fABR.). 

LASJEA RUBRA (MONT.). 
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FAM. BllTODnD.£ — contimued. 

•' J-EPTON BQUAM08UM, MONT, 
li. KZTIDTTM, CLAllK. 

% I.. SUIiCATlTLUM, JKKK. 

i E. CLARKl^, CEAHK. 

E. SYKESZr, CHASTER. 

9am. GAUBOMBODJE. 

OALEOMMA TURTONJ, EI>S. 
ZOOL. JOtJRN. 

FAM. gyrenida:. 

SPHiERIUM CORSEITM (l..). 

S. RIVIOOLA (leach). 

». PALLIDTJM, GRAY. 

8. LACITSTBK (mOLI..). 
riSlDIUM AMNICUM (mC LI..). 
P. FONTINALK (l>RAP.). 
P.-Pliail.LTJM (gmei.in). 

P. NITIDTTM, JEN. 

P. MILIUM, IIKL1>. 

SUB-OBDBR TELLINACEA. 

FAM. TELLINID.S. 

« TELLINA BAL AUSTIN A, L. 

T. CRASKA (PENN.). 

T. BALTHICA, L. 

T. TENUIS, D. C. 

T. FABULA, GRON. 

T. 8ERRATA, BROC. 

T. SQUALtpA, PULT. 

T. UONACINA, L. 

T. PUSILLA, PH. 

OASTRANA FRAOILIS (L.). 
FAM. SOROBIODI.ABnDJE. 

SCROniCULARIA PRI8MATICA 
(MONT. ). 

8. NITIBA, MCLL. 

8. 1.0N0ICALLTTS, SCAC. 
ii^'NDUSMYA ALBAi S. WOOJi. 
8. PIPERATA (UMEL.). 

8. TENUIS, MONT. 

FAM. DONAaiD.S. 

DON AX VITTATUS (l>. C.). 

D. POLITU8, POLI. 

•d. TRUNCULUS, L. 

SRVILBA CASTAKBA, MONT. 
FAM. MAOTBID.S. 

MACTBA SOLBDA, L. 

M. ELLIPTIOA, IIRO. 

M. SUBTRUNCATA, D. C. 


M. STULTORUM, L. 

M. GLAUOA, BORN. 

SUB-ORDER VENERACEA. 

FAM. VENEBIDJE. 

CTRCE MINIMA (MONT.). 
IiOSINIA EXOLETA, L. 

1>. LUPIN A, L. 

VENUS OHIONE, L. 

V. FASCIATA (D. C. ). 

V. CABIN A, L. 

VERRUCOSA, L. 

Y. OVATA, PENN. 

V. GALI.INA, L. 

[V. MERCENARIA, L.] 
LUC1NOPSI8 UNDATA (PENN. ). 
TAPES AUREUS, GMEL. 

T. VIRG INBUS, L. 

T. PULLASTRA, L. 

T. DECUS8ATA, L. 
VENEBUPIS IRUB (L.). 

FAM. PETBlOOUDiB. 

[PETRICOLA LITHOPIIAGA, 
RETZ. 

P. PHOLADJFURMIS, LAMKI], 
SUB-ORDER CARDIACEA. 
FAM. CARDIIDM. 

CARDIUM ACULEATUM, L. 

C. KCHINATUM, L. 

C. TUKERCUT.ATUM, L. 

C. PAPILLOSXTM, POLI. 

C. EXIGUUM, GMEL. 

C. FASCIATUM, MONT. 

C. NODOSUM, TURTON. 

C. KDULK, L. 

C. MINIMUM, PHIL. 

NORVEGICUM, KPEXG. 

SUB-ORDER MYACEA. 

FAM. PSAMMOBm>.S. 

PSAMMOBIA TELLINELLA, 
LMK. 

P. COSTULATA, TURT. 

P. FKRROENSIS, CH. 

1*. VESPERTINA, CH. 

FAM. MYIDJE. 

MYA ARENARIA, L. 

M. TRUNCATA, L. 

M. BINGHAMI (TURT.). 
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FAM. mXDAB — continued. 
OORBVLA GIBB A, OLIVI. 
NBAiRA ABBRRVIATA, FORB. 
N. COSTKTjLATA, I>KSH. 

N. CUSJ*IT»ATA, OT.IVI. 
PASrOPiKA PlilCATA, MONT. 
LOTRARIA KLLIPTICA, 
liAMK. 

li. OBLONOA, CH. 

FAM. SOI.ENID.S. 

SOLECURTtJS SCOPIILA, TURT. 
S. ANTIQUATUfi, PUI.T. 
CRRATISOBKN l.EGTTMEN (L.) 
SOT.KV PEr.LUOIDUS, PENN. 

S. KNSIS, B. 

8. SILIQVA, L. 

8. VAOINA, li. 

FAM. OIjTOIMERIDJE. 

SAXICAVA RUOOSA, L. 

8. ARCTICA, li. 

8. NORVEGIOA, 8PENO. 

FAM. OASTROO&SNIDAB. 

GA8TROCHJBNA DUBIA, PENN. 

SUB-ORDER PHOLADACEA. 

FAM. PH01.ADID2E. 

PHOLA8 iJAC'TVLtTS, L. 

P. CANDIDA, D. 


P. PARVA, PENN. 

P- CRISPATA, D. 

PHOL.ADIDEA PAPYRACEA 
TURT. 

XYI.OPHAGA DORSALIS, 
TURT. 

o 

FAM. TEBEDXNIDJE. 

TEREDO NORVEOICA, 8PENG. 
T. NAVALIS I.. 

T. PEDICELLATA. 

T. MKGOTARA, IIAN. 

SUB-ORDER ANATINACEA. 

FAM. PAMDORID.S. 

PANDORA INA5QUIVALVIS, L, 

FAM I.TOMSnD.S. 

LYONSIA NORVKGICA, CHEM. 

FAM. ANATINIDJE. 

THRACIA PRA:TENUIS 
(PUL.T.). 

T. PAPYRACEA (POI.I.). 

T. PUBKSOBNH, PUI.T. 

T. CONVEXA, WOOD. 

T. DISTOltTA (MONT.). 

ORDER SEPTIBRANCHIATA. 

FAM. POaOMTIDM 

POROMYA GRANULATA, 
NYST. 


*«* A List of the Classes, Orders, Families, and Species of the British 
Mollusca in conformity with this Appendix, but specially printed on 
one side of the paper only, for use as Labels for the Cabinet, is issued 
by the Publishers. Price One Shilling net. 



TO 


INDEX 

POPULAR NAMES 


Act^on-shel.t«s, 270. 

Agate Snail, 379. 

Alder’s Slug, 300. 

Alexia-shells, 308. 

Amher Snails, 380. 

Ark-slicdls, 64. 

Arteinis-shells, 129. 

Astarte- shells, 93. 

Auger-shell, 240. 

BASKET-RHEI.L.R, 150. 
Belted-shell, 234. 
Bladder-snails, 325. 

Blind-shell, 240. 

• Breasting, 44. 

Bubble-shells, 271. 

Bulin Snails, 370. 
Bushy-backed Slug, 288. 

** Butterflies of the Sea,” 303. 
•Bithynia Snails, 233. 

Canoe-shelIi, 272. 

Carnivorous Slugs, 329. 
Carpet-shells, 135. 
Chink-shells, 225. 

Chrysalis Snails, 371. 
Circe-sliell, 129. 

Cockles,*139 ; Fresh- water, 107, 
^Coin-shells, 103. 

Conelets, 265. 

Cowry, 245. , 

Crenella-shells, 73. 

Cuttles, 29, 389. 

Cyprina- shell, 95. 

Boa-CocKLE, 65. 

Bog- whelks, 257.* 


Boor-shells, 374. 

Bouble- tooth, 99. 

Ear-sheles, 196, 309. 
Elephant’s- tusk, 180. 

Eyes, 51. 

Falmouth Slug, 302. 

Fan Mussel, 77. 

Feeding, 40. 

File-shells, 87. 

Flask- shells, 162. 

Flat-coils, 319. 

Fresh- water Cockles, 107. 
Fresh-water Linij>ets, 309. 
Fresh- water Mussels, 26, 114. 
Furrow -shells, 122. 

Gapers, 148. 

Garden Snail, 22, 364. 

Glass Snails, 338. 

Glutinous Snail, 318. 
Gulfweed Slug, 287. 

Hatchet-shells, 98. 
Hearing, 53. 

Heart- Cockle, 96. 

Herald -shells, 306. 

Horn -shells, 238. 

Horse Mussel, 70. 

Hungarian Cap, 220. 
Kelly-shells, 101. 

liAND-SLUOS, 328. 

Band -snails, 347. 

Lantern -shells, 175. 
Leda-shells, 59. 

Limpets, 186, 220. 

41S 
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T^o1>c-fahel], 27i>. 
Liic'.ina-shellfi}, 97. 

M AIL.-SIT]j:L.r.S, 180. 
]Marl>le<l Slixf?, 290. 
!Ma.r^'in-Hhel1, 243. 
Alon'ta^i-nliells, 99. 
ISloHs Snails, 378. 
Mussels, 27, 67. 

NKCKI.ACli:-RHEIA.S, 2i;>. 
INut- shells, 56. 

Octopus, 386. 
Orh-sliells, 108, 

Oriner, 196. 

Otter-sliells, 152. 
Oyster, 78. 

l*ANl»ORA-SIlKIA.S, 173. 
I'earl Mussels, 111. 

I'ea- shells, 109. 
l*clioan\s-foot, 241. 
l*eri -winkle, 222. 
l*lieasarit-shell, 207. 

IHd clocks, 163. 
l^oatihecl E*?*', 244. 
Vuint-shell, 230. 
Pond-snails, 311. 
I^urple, 254. 

1 pyramid- shel 1 s, 250. 

It AZOTI-SHKT.LS, 155. 
liiver Snails, 235. 
3tock-lK>rers, 138, 160. 
lloc'k A^eiius, 137, 
lloiind-nioutli, 228. 

Saijui.k Ovstkr, 61. 
Scallo2*i5» 81. 

Sea Hare, 276. 

Sea I.eiuons, 281. 


Sea-nymphs, 289. 

Sea- slugs, 276. 

Sentinel -shel Is, 233. 
Shell-1 »earing Slugs, 329. 
Shell -forms, 32. 

“ Shill ifil lies,” 238. 
Ship-worms, 170. 

Skye Clai>er, 177. 
Slit-shell, 197. 

Slugs, 328, 344. 

Smell, Sense of. 54. 
Spindle-shells, 252, 259. 
Spire-ahells, 231. 

Squids, 393. 
Sting--\vinklcs, 253. 

Sun set- shel Is, 145. 

Swan Musseh 26, 114. 

Tkluins, 119. 
Tooth-ril>l>on, 42. 
Toi>-shells, 200. 

Toucih, Sense of, 55. 
Tree Snail, 373. 

Triton -slugs, 286. 
Trough-shells, 125. 
Trumpet-snails, 319. 

ITrchin Sxait-, 250. 

V ALVK-RHKI..I.S, 236. 
'N’'elvot-sliell, 219. 
N'cmus-shell, 128, 130. 
Violet-snail, 210. 
Weasi;t.-evk, 106. 
AVedge-shells, 124. 
Wentletrap.s, 212. 

Whelks, 2.">9, 261. 
AVing-shell, 91. 
"Winkles, 222. 

Zeura Musset., 116. 
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